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Abstract. Movements and melting of the land-ice in the Onsala region 


The measuring of nearly 250 glacial striae on 66 different localities spread over the 
Onsala peninsula on the Swedish West Coast demonstrates the directions of the ice- 
streams at earlier stages when the movements still were independent of the topography 
and at later stages when they were determined by the trend of the main valleys. 


Foreliggande undersdékning har utarbetats vid Géteborgs Hogskolas 
Geografiska Institution under ledning av professor Fredrik Enquist. 
Faltarbetet har utforts under sommaren 1945, varefter en del komplet- 
teringar gjorts under sommaren 1948. Vad som i det féljande sages 
betraffande randmoraner 1 omradet, grundar sig pa de annu opublicerade 
undersékningar, som gjorts av fil. kand. G. Lindekrantz. | 


Onsalahalvén i norra Halland bildar den sydligaste utloparen av 
den vastsvenska skirgarden. Utmarkande for denna dro tva dalsystem, 
det ena parallellt med kusten i nordsydlig riktning och det andra 
vinkelratt mot denna. Kusten uppdelas pa sa satt i vikar och uddar. 
Vittringen och det rinnande vattnet ha bearbetat spricklinjerna 1 berg- 
grunden och under tidernas lopp utmejslat dem till dalar, sprickdalar. 
Onsalahalvén skiljes fran fastlandet genom Kungsbackafjorden, som 
ar en sadan kraftig sprickdal. Den gar vidare fran Kungsbacka till 
Géteborg med fortsdttning norrut. Pai vistra sidan av Onsalalandet 
léper en annan likaledes nordsydlig sprickdal, som emellertid till stérsta 
delen ligger under den nuvarande havsnivan. Dess nordligaste del 
mellan Styrsé skargard och fastlandet kallas Klevafjorden. Andra lk- 
nande exempel limnar Onsalas sydligaste del. Draget med Hallsunds- 
udde, Vassingsé och Ménster dro tre bergryggar, som atskilja de nord- 
sydliga dalarna och langstrickta vikarna. 

Berggrunden ar blottad i ganska stor utstrackning, och man kan 
darfor latt konstatera dess beskaffenhet. Gnejser aro vanligast, och deras 
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strykningsriktning ar mestadels i stort sett nord-sydlig, dock lokalt 
med betydande avvikelser mot nordvist eller nordost. Stupningen ar 
vistlig. Inom skirgarden st& lagren ofta nastan lodritt. Gra gnejs 
har stérsta utbredningen. Pa darna i Kungsbackafjorden och pa nord- 
dstra delen av Onsala harskar réd gnejs, som ofta ar utbildad som 
dgongnejs. Den ar vanligen mycket vittrad, sa att endast de mot- 
standskraftigare kértlarna framtrida. Diorit forekommer har och var 
i den gra gnejsen. Dioriten ar ganska motstandskraftig mot vittring 
och har darfér bildat uppskjutande bergklintar, t. ex. Skallaredsberget. 

De lésa jordlagren utgéras av morin, som avsatts i samband med 
inlandsisen, och av lera och sand som senglaciala och yngre sediment. 
Moranen har i stor utstrackning av havet sekundirt omlagrats till 
svallgrus. 

Oster om en buktande linje fran Iseras (S om Forsback) i norr, 
Mariedal i vaster och Gottskir i séder utbreder sig ett lagre omrade, 
som ar pafallande rikt pa moran och svallgrus. Omgivande omraden 
dro timligen fattiga pa dylika avlagringar och utmarka sig i stallet 
for kraftiga, 1 regel nakna bergpartier med mellanliggande ler- eller 
myrmarker. Hoégsta omradet inom Onsalahalvén ar Hylterasen med 
dess 84 m héga topp. 

Inom nyssnémnda mordan- och svallgrusomrade upptraida vackra 
randbildningar, av vilka den i linjen Gottskir—Mariedal—Dammet— 
Store mosse, »Gottskirsmoranen», dr den lingsta och bist utbildade. 
Har och var ar den avbruten av berg, men den kan icke desto mindre 
oavbrutet foljas naéstan hela vigen. Den gar i en svag bage, sannolikt 
fororsakad av topografien, huvudsakligen i nordvaist—sydostlig rikt- 
ning. Det ar mdjligt, att denna linje i norr kan konnekteras med den av 
Goteborgstraktens randlinjer, som benéimnts Grété—Réré-linjen och i 
sdder med morinen vid Varébacka. Jimfor dock Muntues kartor 
(1923, pl. III, och 1940, pl. II). 

Man skulle kunna sitta Gottskiirsmorinen som grains mellan ett 
Onsala med hallandsk pragel och ett med bohuslinsk. Férutom nagra 
morinvallar i trakten av Martagarden och Prasting aro randmoraner 
mycket sallsynta utanfor Gottskarsmorinen. Eventuella moraner fran 


Fig. 1 (s. 514515). Rafflor och randasar p& Onsalalandet. Fil. 
kand. G. Lindekrantz har beniget liamnat uppgifterna betraffande randasforekomsterna. 
Enligt honom har inom omradet A, utanfér moriinstraket Gottskiar—Mariedal—Store 
mosse, ej iakttagits nagra tecken, tydande pa en nedsmiltning in situ av landisen, medan 
inom omradet B, innanfoér detta moriinstrak, féreligga talrika observationer éver déd- 
isgropar, isspricksryggar etc., angivande, att istacket upplésts i dédispartier. 

Alla de i uppsatsen anférda namnen pa lokaler fér riffelobservationer ha ej kunnat 
medtagas 4 svarttrycket, da de i vissa fall delvis skulle ha skymt de utsatta rafflorna. 
Samtliga nummer pa raffellokalerna aro emellertid angivna. 
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tidigare avsmiiltningsskeden déljas nu av havet och aro sannolikt 
starkt nedbrutna. Da landet smaningom hdjts, ha de hégst beligna 
undan for undan vrikts bort av havsvagorna. Hiir och var resa sig 
branta bergryggar, och mellan dem utbreda sig laga, bérdiga lerslitter. 
Kusten ar typiskt bohuslansk med tydligt utbildad skirgard. 

Landet innanfér Gottskaérsmoriinen har en helt annan karaktiir. 
Landskapet ar vagformigt med mjukt avrundade héjder och mindre 
dalsinkor. Randmoraner aro mycket vanliga liksom stora ljunghedar, 
vilka emellertid alltmer tagas i bruk ay sommargister. Akrarna aro 
ganska sten- och blockrika. Denna del av kusten saknar skargard och 
naturliga hamnar samt Ar relativt langgrund. Nordést om Onsala kyrka 
vid Finna Sand och vid ett par andra stiillen finnas mindre flygsands- 
bildningar. Bortsett fran ett berg vid Meryt och nagra mindre berg- 
kullar ar den langa strackan dster om landsvagen fran Iseras till Gott- 
skar helt fri fran berg. Vaster om vagen finnas, som framgar av kartan, 
berg, men de Aro nastan alla sa vittrade, att rafflorna forsvunnit. 
Strax innanfér Gottskirsmoranen férekomma dock nagra rafflor, och 
de ga vinkelratt mot denna. 

Randmorinerna dro har ganska intressanta, di de icke forete den 
vanliga langa, raka utstriickningen. De Aro i stillet bagformade. De ha 
nordvastlig orientering vid stranden av Kungsbackafjorden, i vilken 
for d6vrigt smarre uddar upptrada, orsakade av mordnvallarna. Liangre 
inat land svinga de av nagot mot norr. Det ligger nira till hands 
att uppfatta detta mordénomrade pa féljande satt: Ett forsta randlage 
fér en islob kan sparas i de spridda och utsvallade randmorinresterna 
i linjen Prastiing—Hultet. Pa grund av den kraftiga isuppbrytningen 
i vaster har detta lage dock ej efterlamnat nagra bildningar pa vist- 
sidan av Onsalalandet. Huvudrandlaget intogs i linjen Gottskar—Store 
mosse. I detta stagnationslige utbildades den kraftiga Gottskarsmora- 
nen, mot vilken isrérelserna radiera solfjaderformigt. Efter detta lige 
avsmilte isloben i koncentriska, mot Kungsbackafjorden orienterade 
(och om arsmoriiner erinrande) moranbagar, var och en representerande 
ett stadium i islobens fortsatta avsméltning. 

Rafflor och moraner i omradet ha tidigare varit blott obetydligt 
behandlade. Vad rafflorna angar, finnes endast en observation an- 
tecknad pa det geologiska kartbladet Saré (BLomBERG 1883); jaémfor 
aven Dr Geers karta av 1910. Vid féreliggande undersdkning har 
praktiskt taget hela Onsala rekognoscerats — inemot 250 observa- 
tioner ha sdlunda gjorts — och de flesta dro inlagda pa bifogade karta, 
fig. 1. Vid valet av rafflor, som medtagits pa kartan, ha i regel sadana 
valts, som representera den vanligaste isrérelsen, varvid 6vriga rérelse- 
riktningar antecknats i protokollet for de olika riffellokalerna. Vid 
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bestammandet av raffelriktningen har jag endast matt rafflor, rep 
och skaror pa plana eller i det narmaste plana hallar. I regel ha ra 
pa lutande eller sneda hallytor undvikits. 

Sjalva kustbarden var, som vantat, rikast pa réfflor. Tamligen st 
rikedom erbjuda ocksa de lagre omradena i det inre av haly6n. Pa | 
hdgre nivaer dro de i regel bortvittrade eller i varje fall mindre E | 


kerade. 

Av sarskild vikt ar givetvis omradet for Gottskirsmoranen och trak- | 
ten innanfér denna. Sedimentrikedomen dar har emellertid gjort, att | 
endast ett ringa antal hallar traida i dagen, varfor riffelobservationerna | 
ocksa aro fa. 

Som synes av kartan och som framgar av lokalredogorelsen, varia | 
raffelriktningarna pa Onsala ganska betydligt. Salunda ha uppmatts : 
vid sidan av de vanligaste ostnordostliga riktningarna extrema var- - 
den, sasom § 86° O vid Lerkil och N 25° O pa St. Utholmen utanfér| 

-Gottskar. = | 

Orsakerna till en dylik variabilitet kunna vara manga. Ett betrak- - 
telsesitt dr att tolka rafflorna som resultatet av olika skeden under 
avsmaltningen: rafflor med samma eller nastan samma gradtal skulle: 
harrora fran en och samma tidsperiod, och andra raffelriktningar skulle: 
vara resultatet av andra avsmaltningsskeden. De tidigast utbildade: 
rafflorna skulle da, enligt detta saitt att se, vara de, som ligga | 
N 70° och 90° ©. De ha uppstatt, da inlandsisens rand lépte parallellti 
med den nutida vastsvenska kustlinjen. Till samma aldersgrupp hora: 
rafflorna pa halvéns sydspets, vilka emellertid fatt en vridning mott 
nordést, fororsakad av topografien. Ett minne fran denna tidigare is-; 
rorelse dro de, lat vara svagt urskiljbara, rafflorna pa den ovanndmnda 
Hylterasen med N 75° O samt de starkt vittrade rafflorna pa dar 
Broké och Hiallesé med N 66° O och pa Ramné med N 72° O. Allt-i 
eftersom isranden drog sig tillbaka inat land och isen blev tunnare¢ 
inom randzonen, paverkades isrérelserna alltmer av topografien, var- 
vid den nordsydliga Kungsbackadepressionen blevy ett dominerandes 
moment. Genom dennas inflytande blev raffelriktningen efter hand mer 
eller mindre deciderat nordsydlig. Tydligaste exemplet pa Kungs+ 
backafjordens betydelse fdr isrérelsen finner man pa St. Utholmen, 
vilken som naémnts har Onsalas mest i nordsydlig riktning gaende! 
rafflor. 

Man skulle emellertid kunna goéra en annan tolkning: Den utgan: 
fran det allmant accepterade antagandet, att isranden dragit sig = 


tinuerligt tillbaka och att rafflorna registrera de olika stadierna 1 denna 
recession. Kustbardens i regel dstvastliga eller nara éstvastliga rafflon 
uppkommo, da isranden sammanfoll med nuvarande kustlinje. Une 
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det att isen timligen hastigt brét upp pa den flacka nordvistdelen av 
halvon, utbildades ett forsta forhallandevis kortvarigt randlige i linjen 
Prasting—Hultet, markerat av smirre mordnavlagringar vid némnda 
platser. De vinkelratt mot denna linje lépande rafflorna sider om 
Prastang och séder om Ledet vittna om en begynnande isrérelsedndring 
i detta randlage. 


_ Darefter intogs det markanta israndlage, i vilket Gottskirsmordnen 
utbildades. Isen fick harvid utseende och karaktér av en kraftig is- 
lob med centrum i Kungsbackafjordens norra delar. Den vackra bagen 
av delvis ganska kraftiga randmoraner med inslag av svallgrus 
tecknar ytterranden av denna islob. Belysande raffellokaler iro Ha- 
kulla, Histared, Lunden och Résan. 


Pa grund av bl. a. topografien i omgivningen av Hylterasen oméj- 
liggjordes en fortsatt kontinuerlig israndsavsmiltning utmed hela den 
langa stricka, som Gottskirsmoranen intar. I stillet koncentrerades 
avsmiltningen till fickan pa Kungsbackafjordens vastsida mellan 
Iseras, Histared och Onsala kyrka, som rikligt belades med avsmiailt- 
ningsmaterial. Vackert framtrida bagarna av randmordner, som ange 
islobens vidare avsmaltning mot centrum, som tydligen férskjutit sig 
fill den datida, troligen mycket djupa Kungsbackafjorden. Ett vittnes- 
bord om denna férskjutning i isrérelserna ge rafflorna dels i trakten av 
Meryt, Skillared och omradet norr dirom, vilka radiera mot islobs- 
canten, dels vid kusten vid Gottskaér samt pa darna i fjorden, dir 
‘adfflorna erhallit en mer nordsydlig riktning. 


‘Lokaler fér isrifflor i Onsala 


Lokalerna betecknas med siffror och rafflorna inom respektive loka- 
er med bokstaver. Av de i protokollet upptagna rafflorna ha ett mindre 
intal icke utmarkts pa den bifogade kartan (fig. 1), for att denna dar- 
genom skulle bli tydligare. Uppgifterna angaende raffelobservationer- 
las lige hanfora sig till den topografiska kartan i skala 1 : 50 000, som 
itgor underlag till fig. 1. 


Gradtalen aro korrigerade fér 3,5° vastlig missvisning. 


1. Forsbick: a) N 34° O, vid »m i F.; rafflor i bergklint vid stranden. 
b) N 52° O, 4 samma hill. 
2. Hylterasen: a) N 70° 0, 200 m § om »y» i H.; mycket vittrad raffla. 
b) N 75° 6, 550 m S om »H» i H. 
c) N 73° 0, 700 m S om »y» i H. 
3. Dammet: N 61° 6, 650 m O om »t» i D. 
4. Bunn: a) N 63° 0, 50m N om I:a »ny i B.; raffla i vaghall. : 
b) N 61° 0, 250 m NO om 2:ra »n» i B.; mycket vittrad riiffla. 
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. Meryt: 
. Iseras: 
. Lunden: 
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St. Utholmen: 
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Nyehage: 
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a) N 58° ©, vid »k» i S.; otydliga rifflor. 
b) N 67° 6, 50 m N om 2:ra »b i8.; otydliga rafflor. 


N 40° 0, 150 m NV om »M» i M.; enstaka rafflor 4 berget. 

N 59° 0, 350 m VSV om 2:ra »so i L; rafflor 4 stor, flat hall. 

N 46° 6, 400 m SSQ) om 2:ra on» i L.; svag raffla 4 mycket vitt 
hall. 


a) N 73° ©, i kustbandet © om »n» i R.; hall vid vattenb 
med grov och kraftig riiffla. 

b) N 58° O, grov riffla 4 samma hill. 

c) N 33° 6, 3m § om foreg.; langst ute pé klipporna vid va 
linjen. 

d) N 40° O, riffla hégre upp pé samma klippa. 

e) N 36° 0, 3 mS om foreg.; raffla vid vattenbrynet. 

f) N 47° O, hégre upp p4 samma klippa. 

g) N 38° O, vid vagstenen 50 m innanfor foreg. plats. 

h) N 38° O, raffla 4 klint i Akern 450 m OSO om oni R. 

a) N 25° O, norra udden; nagra relativt kraftiga rafflor. 

b) N 27° O, s6dra udden; » » » » 

c) N 32° O, 4 naset mellan St. Utholmen och fastlandet. 

N 40° 6, 300 m V om »SiS. 

a) N 41° 0, 150 m N om >a» i D. 

b) N 41° 6, 200 m NO om »t» i D. 

c) N 41° 0, 250 m O om >t» i D. 

a) N 43° O, udden 200 m N om ve» i H. 

b) N 47° 6, vid udden ésterut fran foreg. plats. 

c) N 49° O, vid sista »d> i H. 

d) N 49° 6, 50 m S om sista »d> i H. 

e) N 61° O, 250 m § om 2:ra »d> i H. 

f) N 49° 0, 650 m § om 2:ra »w i H. 

g) N 56° 6, 800 m S om 2:ra »w i H.; grova rafflor pa bergstopp 
50 m innanfoér vattenbrynet. 

h) N 58° 6, 1150 m S om 2:ra »w i H.; otydliga rafflor. 

i) N 58° O, pa den lilla 6n SO om H. ‘ 

j) N 52° O, vid udden langst i SO; djupa, skarpa rafflor. : 

k) N 58° O, pa nasta uddes mittparti. } 

1) N 61° O, a de féljande uddarna visterut. 4 

m) N 67° 0, 700 m N om SV udden, c:a 100 m innanfér vattenbryne 
pa en bergstopp. 

n) N 56° 6, 950 m N om SV udden, rakt N om féreg. plats. ; 

o) N 58° 0, 300 m S om l1:a »s> i H.; rafflor inne i viken. ' 

p) N 65° O, vid 1:a »s» i H.; djupa, skarpa rafflor. j 

q) N 65° O, 50 m N om J:a »b i H.; ett langt strak skarpa rifflor 

t 


_ viken. 

r) N 61° 6, 400 m N om I:a»s) i H. 4 
a) N 61° 6, 350 m N om »m iS. \ 
b) N 59° 0, vid l:a >»b i S.; grov raffla. 
c) N 56° 0, 200 m S om »n» i S. 
d) N 54° O, lingst i SV pa halvén. 
a) N 40° 0, 150 mS om »P» i P.; raffla i berghall mitt pa akern. — 
b) N 40° 6, 300 m SV om »P» i P.; raffla i vaghall. t 
a) N 67° O, 50 m N om 2:ra ve» i N.; relativt otydliga rifflor. 
b) N 67° 6, 100 m N om »by i N.; > » » 
a) N 67° 6, 100 m 0 om»m i H. t 
b) N 61° O, 250 m S om »H» i H. ; 
c) N 54° O, 200 m NV om »H» i H.; skarpa rafflor i hall vid vagen. 

N 38° O, 300m S om»L» i L.; otydliga rafflor 4 berget V om vager 
a) N 67° 0, 350 m N om »rm i M. 
b) N 68° 6, 150 m N om »r i M. 
c) N 75° 0, 200 m S om ve i M.; pa klippor niira vattenbrynet. 
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d) N 76° 6, 250 m S om »n» i M.; pa klippor nira vattenbrynet. 
e) N77°0,150mSom»MiM;»  » > > ~ 
f) N 77° 6, 100 m V om »M> i M. 
g) N77° 6, 150 m N om »M> iM. 
h) N 74° 6, 300 m N om »& i M. 
a) N 67° 6, 550 m S om 2:ra yn» i S. 
b) N 67° 6, 400 m SSV om »8 iS. 
N 67° 6, 50 mS om»k» i O. 
a) N 58° 0, 650 m S om va» i K.; relativt svaga riifflor. 
b) N 56° 6,550 mSom»Kyik.; » » > 
ce) N 58° ©, 200 mS om on i K. 
d) N 63° 6, 100 m SV om »K»y i K. 
e) N 63° 6, 350 m SV om »K» i K, 
f) N 63° 6, 700 m SV om »K» i K. 
a) N 66° 6, 400 m S om »d> i H,; riifflor i berget vid viigen. 
b) N 58° 6, 500 m S om »d> i H. 
a) N 68° 6, 250 m § om »d»> i L. 
b) N 59° 6, 200 m O om on» i L.; grov, vittrad riffla & berget O om 
_ vagen. 
N 59° 6, 300 m § om 2:ra »b i K.; flera skarpa rafflor i den stora 
_ vaghillen. 
a) N 66° 0, 300 m S om »d> i M.; manga djupa och breda rafflor 
i berg vid vigen. 
b) N 66° 6, 350 m S om »d> i M.; manga mycket djupa rifflor. 
N 68° 6, 150 m N om »H» i H. 
a) N 66° 6, 150 m SSV om 3:e »s> i B. 
b) N 70° 6, 300 m S om »B» i B. 
c) N 73° 6, 300 m NV om »B» i B. 
a) N 72° 6, 400 m SV om »R» i R. 
b) N 74° 6, 300 m V om »Rvi R. 
a) N 72° 6, 150 m S om »jy i F.; manga ganska vittrade rifflor. 
b) N 75° 6, 350 m SV om »F» i F. 
a) N 81° 6, 450 m SV om »B> i B.; ett langt strak tydliga rafflor 
langs hela strandkanten till vikens sydinda. 
b) N 83° 6, 300 m V om »B>i B,; repor a hiallen vid vagen. 
N 83° 6, 50 m § om »w i H,; rafflor i hallarna vid vagen. 
a) N 72° 6, 100 m V om »H» i H,; raffla 4 berget vid grustaget. 
b) N 77° 6, mycket grov raffla bakom grustaget. 
c) N 74° 6, nagot hégre upp pa berget. 
N 85° 6, 50 m O om »a» i H,; repor i vaghaill. 
a) N 83° 6, 100 m O om »k» i R.; rafflor i berghall bakom en gard. 
b) N 85° 6, 300 m V om »Rv i R. 
c) N 76° 6, 150 m V om »RoiR. 
d) N 83° 6, 200 m N om »R» i R.; repad hail i aker. _ 
a) N 83° 6, 150 m S om »H» i V.; skarpa rafflor 4 berg vid viagen. 
b) N 79° 6, 450 m N om »V» i V.; mycket vittrade riifflor. 
a) N 82° O, vid »t» i V.; stor repad hall. 
b) N 79° 6, 150 m § om 2:ra »m» i V. 
c) N 81° 6, 250 m S om »hy i V. 
d) N 81° 6, 300 m N om »t»i V. 
e) N 79°-0, 600 m NV om »t» i V. 
N 79° 6, 150 m NV om »S» i S.; tydliga rafflor i hall. 
N 79° 6, 150 m N om »ay i B. 
S 86° 0, 950 m V om »P» i P. 
a) N 89° 0, 500 m S om »L» i L.; raffla 4 hall iinnersta delen av viken. 
b) N 89° O, 500 m SV om »L» i L. 
c) S 88° 6, 400 m SV om »Ly i L. 
d) S 88° O, 150 m NV om foreg. ; 
e) N 85° 6, 400 m SO om 2:ra »ly i L.; skarpa rafflor iy ic: 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


. Gydskiir: 
. Kalvé: 


Broké: 


Hiillesé: 


Ramno: 


Onsala Sand6: 


Vind6n: 


Rish.: 


Hasth.: 


Lygnh.: 


Kyrkefjalls- 


sund: 


53. 


54. 


Knaperyd: 


Ockerikalv: 
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N 87° 0, 250 m SO om orm i G. 
a) N 52° ©, 2:ra udden fran NO; repor pa hall i vattnet. ¢ 


b) N 56° ©, 3:e udden fran NO; skarpa riifflor. 
c) N 41° ©, rifflor pa »hornet» lingst i SO. 
d) N 43° 0, rafflor pd »hornet» lingst i SV. 
a) N 44° 0, uddarna i N; svaga rifflor pa hiallar i vattenbrynet. ‘ 
b) N 44° ©, udden lingst i NO; manga skarpa rafflor. 2 
c) N 49° ©, udden laingst i NV; starkt vittrad riffla. : 
d) N 66° 6, vid »6» i B.; grov, starkt vittrad raffla. : 
e) N 49° 6, 50m 8 om Bo i B.; grova, starkt vittrade rafflor. i 
6, 250 m S om »k» i B; grov raffla. ‘ 
g) N 36° b, pa den lilla 6n mellan Hillesé och Broké; svagt utbildade 
rafflor. : 
0, pa norra udden; manga repor vid vattenbrynet. ‘ 
, rafflor 4 planslipad hall vid NV udden. 
pa den nordligaste udden. 
rafflor pa flera stillen lings NO stranden. ’ 


6 

0, 

6, 
e) N 32° 6, vid héjdsiffran 32 4 kartan; mycket bred och djup 
raffla uppe pa berget. ; 
A) N 322 O, vid vattenbrynet nedanfor. P 
g) N 46° O, nara S spetsen av 6n; mycket langa och fina repor. f 
h) N 53° 6, vid SO udden. z 
i) 44" g. vid »H» i H.; repor. — 


a) N 72° 6, NV hérnet avy 6n. ; 
b) N 65° 6, 200 m S om »m»> i R. 
c) N 65° 6, pa SO spetsen av 6n. 
a) N 81° O, de flesta rafflorna pa 6n. ‘ 
b) N 86° 6, grov raffla 350 m N om 1:a »n» i O. : 
c) N 90° é, en svagare riaffla hégre upp pa berget. 
d) N 59° 6, 200 m N om I:a mi O.; nagra skarpa rifflor. 
a) N 63° 6, 250 m S om 2:a »n» i V.; relativt tydliga ae 
b) N 67° é, 350 m S om »d> i V.; > > 
c) N 59° ©, 450 m S om 1:a »m» i V.; starkt vittrade rifflor. 
a) N 58° 0, 100 m S om yh» i R.; manga repor. 
b) N 51° 6, pa samma plats; en del fina repor. 
c) N 54° 0, 100 m S om »iv i R.; stor mingd repor. 
a) N 65° 6, 150 m N om »s» i H.; repor. 
b) N 62° 6, samma plats; nigra kraftiga rifflor. 

c) N 64° 6, 100 m N om »s» i H.; en kraftig raffla och manga repor 
d) N 56° 6, 150 m § om »s» i H.; starkt vittrad riffla. 


c) N 66° O, pa den lilla 6n NV om Lygnholmen; manga rafflor, bad 


finare och grévre. 
a) N 67° O, 100 m S om »f» i K.; repor. 
b) N 62° 6, 150 mS om 2:a 0 i K; repor. 
c) N 58° 6, 500 m O om of» i K.; repor. 
d) N 67° 6, pa samma plats; ett par riifflor. 
e) N 62° 6, 300 m 0 om »m i K.; repor. 
f) N 62° 6, 300 m 6 om »d> i K: repor. 


a) N 67° 0, 350 m S om »K» i K.; starkt vittrad raffla. 
b) N 68° é, 250m Vom»Kyik.; » > > 


a) N 57° O, vid 2:a »d» i O.; sma skarpa repor. 


e) N 64° 6, vid vii» i H; kraftig riffla. 
f) N 61° é, 250 m N om »H» i H. och f. 6. hela NV hérnet av 6n: 
langa, kraftiga rafflor. 
g) N 67° G, pa en liten 6 S om Hastholmen; manga repor. 
h) N 64° 5, samma 6 i SO hérnet; ett par skarpa repor. 
a) N 55° 6, NO stranden; nagra rafflor. 
b) N 60° 6, pa N stranden; flera riafflor. 
6, 
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55. Ockeré: 


56. Byttholmen: 
57. Uttersk.: 


58. Stenshna; 
59. Svenskesk.: 
60 


. Vassh.: 
61. Lindo: 


62. Kalholmarna 


33. Rahna; 


4, Virkeshna; 
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b) N 61° O, pa udden 100 m § om or» i 6. grov riiffla. 
c) N 65° 6, p& samma plats; ett par riifflor. 
d) N 57° O, pa samma plats; ett par riifflor. 
e) N 68° 6, vid l:a >» i O.; manga repor. 
a) N61° 6, 150 mS om vei &.; grovre rifflor inne i viken, 
b) N 65° 6, 250 m SV om 1:a vd» i O 
c) N 61° 6, 250 m V om 1:a »» i 6.5 repor. 
d) N 70° 6, p& samma plats; en del rafflor. 
e) N 57° 6, 350 m NO om 2:ra vb» i 6.; smala, skarpa rafflor vid 
_ vattenbrynet. ; 
f) N 57° O, hela SO hérnet av Ockeré; langa straik avy rifflor. 
a) N 68° O, 100 m S om »y i B.; relativt tydliga riifflor. 
b) N 67° G, 100 m S om »B» i B. 
c) N 68° 6, 300 m S om »B» i B:; vittrade riifflor. 
d) N 67° 6, 300 m SV om »B» i B. 
a) N 66° O, vid »U» i U.; breda, kraftiga rifflor. 
b) N 68° 6, 50 m V om »U» i U.; vittrade rifflor. 
c) N 67° O, 100 m NNV om »Us i U,; fina repor. 
d) N 85° 6, 150 m NNV om »U i U; nadgra grova riifflor. 
N 63° O, 150 m SO om »a» i S.; relativt tydliga rifflor. 
a) N 70° O, vid S spetsen av 6n; relativt tydliga rifflor. 
b) N 68° 6, 50 m fran N spetsen; repor. 
N 70° 6, 200 m SV om »V> i V.; relativt tydliga riafflor. 
a) N 61° 6, 100 m NV om Ip i L.; sma repor. 
b) N 61° 0, 100 m § om »n» i L.; relativt tydliga rafflor. 
(Lokalerna aro svara att ange. Borjan géres med lokalen 4 den lilla 
halvén 6 om K., och sedan féljes kusten norrut. a)—f) hanfora sig 
till den lilla halvén NV om fastlandet): 
a) N 78° 6, halvén 250 m © om 2:a »a» i K.; kraftiga rafflor. 
b) N 80° O, flera blankslipade hillar med rafflor. 
ce) N 80° O, nagot SO om foreg. plats; repor. 
d) S ss° 6, pa samma stille; en raffla. 
e) S 88° O, pa niasta udde; en riffla. 
f) N 79° O, utmed vattenlinjen; flera rafflor. 
g) N 80° 6, 450 m O om 2:ra »a» i K. pa nordligaste udden pa sjilva 
fastlandet; repor. 
h) N 79° 6, udden SO om foreg.; kraftig raffla. 
i) N 80° 6, 550 m O om 2:ra »a» i K.; slipade uddar med relativt 
. kraftiga rafflor, 
j) N 79° O, vid vattenlinjen N om foreg.; kraftiga rafflor. 
k) N 77° 6, udde nagot N om féreg. plats; lang straicka med repor. 
1) N77° 6, den nast stérsta av uddarna; planslipade hallar med 
manga repor. 
m)N 77° 0, 800 m NO om 2:ra »a» i K., den storsta udden; manga 


repor. 

n) N 83° O, ae © om foreg.; en del rifflor. 

o) N 85° 6, 900 m ONO om 2:ra »a» i K.; kort kraftig riffla. 

a) N 76° 6, 500 m SO om »a i R., pa S sidan av udden; nagra 
kraftiga rafflor. 

b) N 76° O, liings N sidan av udden; breda riifflor. 

c) N 82° 0, 450 m OSG om »a» i R.; sma riifflor pa udde. 

d) N 76° 6, 100 m O om »a» i R.; manga rafflor. 

e) N 82° 0, 750 m O om »a» i R., i viken; en del sma rafflor. 

a) N 82° 0, 600 m SO om »a» i V.; fina, skarpa repor pa liten udde. 

b) N 67° O, omedelbart intill den forra platsen; breda, kraftiga 
rafflor. 

ce) N 87° O, pa samma plats; kraftiga rafflor. 

d) S 89° O, ling, kraftig riffla. 

e) N 77° 6, 500 m SO om »a» i V.; flera repor. 

f) N 77° 6, 300 m O om »a» i V.; repor pa udden. 
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g) N 88° ), 5—6 m upp mot en bunker; ett tiotal kraftiga ré 
(ytan ndgot lutande). 

h) N-77° 6, 400 m NO om »a» i V.; ndgra breda, kraftiga r 
inne i viken. 

i) N 73° 6, pa samma plats; nigra smala repor. 

j) N 87° &, 250 m NO om »a» i V.; ett par kraftiga rafflor. 

k) N 77° 0, pa samma stille; ett par repor. 

1) N 77° 6, 250 m NNO om »a» i V., pa N sidan av udden; en 
repor. 

m) N 86° 0, pa samma stiille; nigra skarpa repor. 

n) N 79° G, nagot © om féreg.; nagra langa, kraftiga rafflor. 

o) N 85° 0, pa samma stiille; en mangd repor. 

p) N 77° ©, pa samma stiille; manga rafflor. 


65. Hamnah.: a) N 79° 6, 500 m OSO om 2:ra »h» i H., inne i viken; repor. 
b) N 79° 6, 300 m O om 2:ra »h» i H.; flera repor. 


66. Grunsen: a) N 88° 6, 150 m V om »G» i G., i viken; flera repor. 
b) N 85° G, nagot SO om féreg.; manga rifflor och repor. 
c) N 85° 0, 100 m V om »G» i G.; djupa rafflor. 
d) S 86,5° 6, 250 m NV om »G»iG., pa udden mitt for Vinba 
_ holmen; sma repor. 
e) N 83° 6, 400 m NV om »G» i G.; nagra kraftiga riifflor. 
f) N 83° 0, 450 m NV om »G» i G.; manga repor. 
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Interglacial Deposits of Latvia 
By 


A. DREIMANIS 


(University of Western Ontario, London, Canada) 
1. Preface 


Since the first Interglacial bed was found in Latvia (at Kraslava), 
1any reports about such occurrences have been published. Important 
omprehensive papers about all Interglacial deposits known in Latvia 
re those of C. GREwINGK (1879), P. GaLEenreKs (1926 a, 1937), E. 
‘RAUS (1928), and V. Zans (1936/37). Some new discoveries and revi- 
ions of these original conceptions have been made since 1937. Though 
ome of these new materials were lost during the war, the author will 
ttempt to give a short report of the present situation in the investiga- 
ion of Interglacial deposits in Latvia. 

In this place I would like to express my gratitude to my colleague 
. Zans, who kindly permitted me to use the logs of some bore-holes of 
. Kurzeme, described in his manuscript: »Ergebnisse der 140 Bohrungen 
1 $-Kurland. Ein Beitrag zur Geologie Kurlands» (see chapters 6 and 
1). 

2. The Interglacial peat-bed of Kraslava 


This is the oldest of Latvian Interglacial discoveries — made in 
. HE. Latvia — on the right bank of the river Daugava, 3 km above 
1e town Kraslava at the farm »Adama muiza». According to P. GaLE- 
TEKS (1926 b) the profile at the farm »Adama muiza», duly supplemen- 
d and corrected, is as follows: 

m — upper reddish brown boulder clay with 
intercalated layer of stratified gravel 
m — stratified sands 
35 m — Interglacial limnic peat-bed with relics of wood, tree 
branches, leaves, cones etc. (for the list of plant relics see 
P. GALENIEKS 1926 b) 
3 m — Middle-Devonian red clay, bluish gray or greenish in its 
upper part (about 0,5 m) 
5 m — Middle-Devonian white sandstone 
—  — the water-level of the river Daugava. 


The horizontal extension of the peat-bed is about 0,5 km. 
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This peat-bed was first described by C. GrewrneK (1861) and later 
correctly mentioned by A. Jentsch (1885, quoted by F. WaHNSCHAPRE 
1921) a. o. as an Interglacial deposit, but mistaken by W. DoxuTscHasEy 
(1878) and E. Leamann (1895) for a Postglacial bed. 

Finally P. Gatentexs (1926) demonstrated its Interglacial age by 
aid of pollen analysis. 


Explana- 
tions: 1. Betula, 2. Pinus, 3. Picea, 4. Alnus, 5. Quercus, 6. Corylus. 


Fig. 1. Pollen-diagram of the Interglacial peat-bed of Kraslava. 
According to P. GALENTEKS 1926 b. 


As to the age of the Interglacial deposits of Kraslava inside Pleisto- 
cene time opinions differ. E. Kraus (1928), H. Gams (1930), V. Zans 
(1936/37) and some other authors regard it as a last Interglacial deposit 
(H. Gams 1930 as the Rabutz-Interglacial). We have to note, however: 
an increased tendency to consider the peat-bed at Kraslava as an oldei 
Interglacial of the penultimate or some other Interglacial time (P. W 
THomson 1941, A. Drermanis 1943, 1947 a, 1947 b, 1948). Its strati: 
graphical situation allows of both datings since the Interglacial peat: 
bed and stratified sands above it lie between Devonian rocks and the 
upper boulder clay of the last Glacial stage. However, the pollen 
spectrum (fig. 1) is entirely different from the last Interglacial pollen 
diagram, that of Réngu in 8. Esthonia (P. W. THomson 1941). Fo: 
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comparison see table 1 which shows the differences in the amount of 
some important pollen. The climatic optimum of the Interglacial 
diagram of Kraslava is much cooler than that of the last Interglacial 
time (Réngu a. o.) and more like the climatic optimum of the Post- 
glacial time, even cooler than this. 

The same differences as found between the two Interglacial pollen- 
diagrams of Kraslava and Réngu can also be observed, e. g., between 
the pollen-diagrams of the last Interglacial deposits at Rinnersdorf 
(N. Germany, ab. 150 km E. of Berlin, P. Starx, F. Frrpas and F, 
OVERBECK 1931/32) and the Paludina-beds of the penultimate Inter- 
glacial time at Berlin (H.-L. Heck 1930) — see table 1. 


Table 1 


The percentage of some selected pollens from characteristic pollen-diagrams of two 
separate regions: 1. Latvia and 8. Esthonia, 2. the middle part of N. Germany. 


Carpinus pi ahndoem Corylus | Abies 
% % % % 
I. Present time: —_— 
1. The mean figures of Latvia (M. Ga- 
y (NTE WAGE) clehoncre ge 1m tee son cichsies 1— 1 — — 
| 2. Grunewald, B. 1, W. of Berlin, N. 
Germany (L. Hern 1931) .......... — 4 — = 
I. Postglacial maximum values: 
1. The mean figures of Latvia (M. Ga- 
FEVERS CEO) bere ls hiss ee siciaia eee 1 216 38 — 
2. Grunewald, B. 1, W. of Berlin, N. 
Germany (L. Hern 1931).......... 3 28 34 — 
III. The last Interglacial time, maximum 
values: 
1. Réngu, 8. Esthonia (P. W. THomson 
RPO Merete nia cree a aeimisy iets o\\aier ol eines 38 34 167 + 
2. Rinnersdorf, N. Germany (P. STARK, 
| F. Frrpas and F. Overseck 1931/32) 91 65 299 42 
IV. The penultimate Interglacial time, maxi- 
mum values: | 
1. Kraslava, 8. E. Latvia (P. GALENIEKS | 
URAC) ) RESO 8 oe Cp OR CaO ore ee ; o— Use 21 — 
2. Schillingsbriicke (Berlin), Paludina- 
beds (H.-L. Huck 1930) ...........| = 30 8 8 


The pollenanalytical similarity with the Interglacial bed at Rucava 
3), whose stratigraphical situation is proved by petrological analyses 
s also in support of the dating of the Interglacial limnic peat-bed of 
Kraslava as a deposit of the penultimate (Elster/Saale) Interglacial. 


1 Present in small amounts in the extreme S. W. part of Latvia. 
2 At Daugavpils, about 40 km W. of Kraslava, 30 % (P. GALENIEKS 1930). 
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38. The Interglacial clay of Rucaya 


This clay was found in 1941 near the forester’s house at Rucava, 
S. W. Latvia. Beneath it lies the older gray boulder clay of the Elster 
Glacial stage (dated by means of petrological analysis of the fraction: 
0,5—1,0 mm, by the author’s method, published 1939, and improv 
later — see A. DReImMANtIS 1947 c, 1948). The gray middle boulder clay, 
covering the Interglacial, is stated by similar petrologica] investigati ons 
to be a characteristic deposit of the Saale Glacial stage (A. Drer 
MANIS 1943, 1948). | 

Thus this clay of Rucava is, stratigraphically dated, of the Elster: 
Saale Interglacial time. | 

The pollen-diagram of Rucava (A. Dremanis 1943, lost during the: 
war) throws light on a half of the whole Interglacial time only, 
is similar to the one of Kraslava (fig. 1), except for the presence of 
Abies (0,5—2,0 %, at the depth of 15,1—95,6 m at Rucava, according, 
to A. Dremmants 1947 a). As far as the author of this paper remembers 4 
it contained also pollen grains of Pinus, Picea, Betula, Alnus, Corylu . 
and in small quantities those of Quercus, Tilia, Ulmus, and Saliz. 


« 
5 

The full profile of the above mentioned Quaternary deposits is q 
follows: 
H 


0,0— 8,2 m (8,2 m) — reddish brown upper boulder clay 

8,2—10,8 m (2,6 m) — gravel 

10,8—14,3 m (3,5 m) — gray middle boulder clay 

14,3—14,6 m (0,3 m) — fine gravel 

14,6—16,4 m (1,8 m) — bluish gray Interglacial -stratifiee 
clay with plant remains and with coarss 
sand grains in its lower part | 

16,4—17,9 


: 
m (1,5 m) — gray sand : 

17,9—19,6 m (1,7 m) — bluish gray older boulder clay ; 

19,6—21,8 m (2,2 m) — gray fine sand with pebbles 

21,8—22,2 m (0,4 m) — black sandy Jurassic clay with fossils 

22,2—22,7 m (0,5 m) — dark gray silty sand with glacial material 

(Jurassic local moraine). 


(Deeper Jurassic and Triassic deposits) 


4. The Interglacial limnic peat-bed of Désele (Embute) 


This Interglacial bed was found soon after the first world war about 
1 km S. E. of the farm Deseles Lejnieki (another name: Embutes Ti 
tini) on the left bank of the river Letiza, S. Kurzeme. The exposu 
lies about 6 m above the stream level. 


3d 71. H. 4] INTERGLACIAL DEPOSITS OF LATVIA 529 


According to P. GaLentmxs (1925), the profile section, duly correc- 
ed, is: 


) ab. 3 m — reddish brown upper boulder clay, in the upper 
part stoneless stratified clay 

) 0,8 m — yellow stratified sands 

) 0,1 m — brownish varved clay 

) 0O—0,2 m — gray stratified clay 


) 9,1—0,33 m — dark-brown limnic peat with remains of branches, 
cortex,’ ete. (of Picea, Betula, Alnus, Populus, etc.) 

) 0,25 m — gray and brownish gray sandy muck with sand- 
stripes and branches of Betula, Picea, Alnus, 
Populus, ete. 

) 0,03—0,35m — bluish clay with Scorpidiwm scorpioides 

) >1lm — bluish gray lower boulder clay, washed out in its 
upper part for about 5 cm (not a brownish yellow 
or reddish clay: as described by P. Gatenrexs 
1925, 1937, and other authors who quote him). 


Z. Lancmanis first dated this peat-bed as Interglacial, and later it 
jas investigated pollenanalytically by P. GanentexKs (1925). As the 
wtter had not published a pollen- diagram but only a general record 
bout his investigations, the author of this paper began a new pollen- 
nalysis from the same profile a short time before the war. Except for 
ome notes this pollen-diagram has also been lost. The main difference 
etween these results and the results obtained by P. GaLenrexks is 
he presence of a clear maximum of Abies? in the upper part of the 
mnic peat-bed (layer 3 according to the profile). Here, in a continuous 
urve Abies was found in 12 samples with a maximum of 60 3. Other 
ollen grains, found a with Abies were of Pinus (10—20 %), 
"%eea (18—25 %), Alnus (3—9 %), Corylus (1—3 an es (1,0— 
= %), Tika (0-1, 5 %), Beis (0,5 %), Betula (O—1,5 %), and 
vaxinus 2th pollen) — see A. Drermanis 1947 a. _ Aihes horizons 
Iso Salix and single pollen grains (less than 1 °%) of Carpinus were 
und. 

P. GALENIEKS (1925) has dated the Interglacial peat-bed of Desele as 
robably the last Interglacial, taking into account however only its 
ratigraphical situation. Similar datings have been made also by 
ther authors. 

* For the complete profile and the list of plant relics see P. Gatuntexs (1925). 

2 P. GALENIHKS has made a mistake, probably in determining the pollen grains of 
btes as Picea. : 

* However, it is not certain whether we could base the dating of this Interglacial bed 


on the presence of the Abies-maximum, as pollen grains of Abies have been found in 
th the last and the penultimate Interglacial deposits of N. Europe. 


39—490060. G. F. F. 1949. 
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Petrological investigation of the fraction 0,5—1,0 m of the gre 
boulder clay, underlying these Interglacial deposits, and of the reddi 
brown upper boulder clay, covering them, show the following results; 
the upper clay corresponds to the last Glacial stage (Weichsel = Vis- 
tula) and the underlying one to the older Glacial (Elster). Thus ae 
cording to the stratigraphic situation, the Interglacial bed of Deseles 
Lejnieki may be regarded either as a last or as a penultimate Inte 
glacial deposit. The new pollen-diagram, lost during the war, and thi 
results of pollenanalytical investigations by P. GaLenteKs (1925) 
show a picture different from both the characteristic last Interglacial| 
profile of Réngu and the penultimate Interglacial of Kraslava ane 
Rucava. 

Thus the correct dating of the Interglacial bed of Deseles Lejmekit 
requires new pollenanalytical investigations and a complete pollet | 
diagram. 


4 


5. The Interglacial limnie deposits at the Désele Mill 


These deposits were first described by A. Lretausis (1933) as a smal, 
bed of lignite, dug out during the excavation for the foundations of 
the mill and found later by him in several hand-borings made in it 
vicinity. In 1942 some revisional borings were made by the author 
of this paper, and the so-called ignite was found to be an Interglacias 
limnic deposit: limnic peat, humose sand a. o. The profile of a boring 
at the N. W. edge of the mill is: 

0 —1,9 m — reddish brown upper boulder clay 

1,9—2,0 m — greenish sandy clay 

2,0—2,2 m — humose sand with crumbles of peat 

2,2—2,4 m — greenish, deeper bluish-gray lower boulder clay. 


The results of petrological analysis of the underlying gray bouldes 
clay do not show a typical picture; it would more likely belong to th 
older (Elster) than to the middle (Saale) boulder clay, while the covering 
upper boulder clay is a deposit of the last Glacial time. Pollenanalytica 
analyses of the Interglacial bed have not been made till now, exce 
for a qualitative analysis, showing pollen grains of the Quaternar1 
period. The materials being lost, it is not possible at present to dat 
this Interglacial bed. Further investigations are necessary here. 


6. The Interglacial deposits of Nikrace 


These deposits were found by the author of this paper during the asi 


years before the war in bore-holes No. 25 and No. 35 while investigatim 
ab 


lignites at Nikraces Pulvernieki in 8. Kurzeme (A. Dremmanis 1947 ad 
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In the bore-hole No. 25 Interglacial ‘gray clays, gyttja, and peat- 
ragments were found at the depth of 2,53—6,60 m. Pollen analysis 


f the samples of 4,2, 4,3, and 5,0 m were made and 0,5—7,5 % Abies 
ound amidst other pollen grains. 


O04 km 
N235 m 
above 
sea level 
70 
60 
Fig. 2. Profiles of bore-holes 
fo. 25 and No. 35 at Nikraces 
aiSie Pulvernieki with a sche- 
matical connection. 50 
xplanations: 
P-Permian limestone, J-Ju- 
rassic rocks. 1.-coarse gravel 
with pebbles of igneous rocks, 
limestone, etc., 2.-sand (quartz, 
felspars, limestone, etc.), 3.- 
sandy gray, middle or lower 
boulder clay, covered by cemen- 
tated gravel, 4.-dark gray and 
black Interglacial clay and 40 
gyttja, 5.-silty dark gray In- 


terglacial humose sand, 6.- 
fine sand, 7.-reddish brown 
upper boulder clay, 8.-brown 
stoneless clay. 


In the bore-hole No. 35 (0,4 km S. E. of the bore-hole No. 25) Inter- 
acial humose sands and clays with peat-fragments and gyttja were 
und at the depth of 4,39—6,17 m. In a sample from 5,8 m 5 % pollen 
ains of Abies were found. Both Interglacial discoveries apparently 
long to the same bed (see fig. 2). The lists of other pollen of both 
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profiles were lost during the war. Both these profiles require furt 
pollenanalytical investigations and petrological analyses of cover 
and underlying glacial deposits. 


7. The Interglacial deposits of Vormsate 


These deposits, similar to those of Kraslava, were found by C. & 
WINGK (1879) in a limestone quarry at Vormsate, near the river Ve 
in 8. Kurzeme. They have not been further investigated. The profil 
is no longer to be found there as the quarry is covered by forest 
GALENIEKS 1937). 


8. The Interglacial deposits of Jaunauce, S. W. Zemgale 


The Jaunauce deposits were first mentioned by V. Zans (1936/37 
but without any detailed description. P. GALENIEKS (1937) only noe 
that the Interglacial bed was found in a well. i 

9. The Interglacial (?) freshwater-lime of Tadaiku Krikmani { 

This deposit was first described by J. Virrn8 (1929). Freshwater 
lime is found at a depth of 2 m, covered by boulder clay, in an excaya 
tion at the 142nd km of the railway Liepaja—Gluda near the farr 
Tadaiku Krikmani, 8S. W. Kurzeme. The lime contains small bits c 
organic remains, tree branches, wood fragments, and some sma. 
relics of animals. V. Zans (1936/37) recognizes it only as a possibl 
Interglacial deposit. He designates the other deposits of freshwater 
lime without macroscopic plant relics, found also along this railway 
only as Interstadial ones. P. GaLENIEKS (1937) has found only polle 
grains of Pinus and Betula in them. 

Further pollenanalytical investigations are here necessary. 


10. Interglacial shells of Portlandia arctica Gray 
in secondary deposits 


The Portlandia fossils were first found during the investigatid 
works for the water-power station of Dole in trench No. 16 on the le 


bank of the river Daugava, ab. 18 km above Riga (Techniskais Zurnal 
1927). J. Garniris (1933) has made a mistake in dating these shells - 
Portlandia arctica, stating they were deposited by the Late-Glae 
Yoldia Sea, though they were found in a layer covered by two horizox 
of the upper boulder clay. 

In 1935 Portlandia arctica was discovered by the author of this pa 
and by V. ZANns at several points in the neighbourhood of the tren 
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No. 16 on the steep left bank of the river Daugava and in gravel-pits 
VY. Zans and A. Dremmanis 1936). All these discoveries were made in 
the upper boulder clay or in gravel beds of the last Glacial time. 

Later fragments of Portlandia arctica were found by the author of 
this paper in deposits of the last glaciation at many points in the region 
of the ice-lobe of the Gulf of Riga, south of the line Tukums-In’ukalns 
see fig. 5). 

The primary beds containing these sheils are presumed by V. Zans 
und A. DREIMANIS (1936) and V. Zans (1936) to be deposits of the 
Portlandia Sea in the last Interglacial, corresponding to the upper part 
of the Skaerumhede Series’, in the basin of the Gulf of Riga. Later 
discoveries of Portlandia arctica are limited in the north by the line 
Tukums-Inéukalns, allowing us to assume the former place of these 
deposits to have been in the southern half of the Gulf of Riga. 
_ It may be mentioned that a small well-rounded fragment of Port- 
landia arctica was found by the author of this paper also in 8. E. Latvia, 
in the last Glacial gravels at Aglona, in the region of the ice-lobe of 
Lubana. This ice-lobe has come from the N. E., and it is possible that 
this single entirely rounded fragment was brought from far away — 
perhaps from Interglacial Portlandia deposits of the district of Peters- 
burg (Leningrad) in Russia. 


“Il. Possible Interglacial deposits near the river Losa in 8S. Kurzeme 


Such deposits were found by the author of this paper and V. Zans 
luring the years 1938—1942 in 19 bore-holes, put down while searching 
for lignite, and in several outcrops (e. g. fig. 4) on an area 2 km by 
1,5 km near the farms Nigrandes Bandzeri, Lazdini, Lubenieki, Muce- 
nieki, and Kalnenieki, about 13 km E.S. E. of the Desele Mill. 

These deposits consist of gray marly clay with intercalated thin 
numose layers while some profiles have layers of silt and sand. The 
shickness of the gray clay varies from 0,7 m to 16,7 m. In one profile 
No. 94, on the border of the clay basin) marly humose sand was found 
nstead of clay. 

Most of these deposits lie between the upper and the oldest of the 
shree boulder clays found in this area, except for one profile (bore- 
1ole No. 4, about 0,3 km east of Nigrandes Kalnenieki) where they 
yecur between the upper and the middle boulder clay (proved by petro- 
ogical analyses); see fig. 3. The underlying gray boulder clay of some 
rofiles has not been analysed yet, therefore it is not possible to say 
0 which glacial stage it may belong in all profiles. 


'1H. Gams (1938) considers the Skaerumhede Series as a deposit of the early last 
slacial time and not as a last Interglacial deposit. 
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At the farm Nigrandes Lejas-Liekni, about 2 km west of the above 
mentioned deposits, a similar layer of gray clay, 1,14 m thick, was 
found between the upper and the middle boulder clay (bore-hole Ng 


15). 


No pollenstatistical investigations of these clays have been made til 
now, except for a qualitative analysis of a sample taken at random 
Nigrandes Lubeniecki, showing pollen grains of Alnus, Betula, Pinus, 


and Fraxinus. 


W. E 
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above 
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Fig. 4. Exposure on the left bank of the river 
Losa 150 m below the bridge of Mucenieki. 


Explanations: 

l.-talus, 2.-gray silt, 3.-yellow stratified 
sand with intercalated gray thin sandy silt 
layers, 4.-gray stratified silt with intercalated 
thin sandy layers, 5.-fine yellow sand, 6.. 
laminated brown marly clay with inter: 
calated thin greenish layers, 7.-laminated 
gray ere clay with intercalated thin browr 
layers, 8.-upper reddish brown boulder clay 
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Should the gray clays of all the profiles, mentioned above, have 
sedimentated simultaneously, it is possible, that they belong to the 
ast Interglacial or to the retreat-stage of the penultimate 
jlaciation, taking into account their stratigraphical position. Further 


vestigations of these clays, especially pollenanalytical ones, are 
ndispensable. 


40 0 50 400mm 


Fig. 5. Interglacial deposits of Latvia and Esthonia. 


xplanations: + Interglacial deposits in situ — 

1. Kraslava, 2. Rucava, 3. Déseles Lejnieki (Embites Tiltini), 4. the 
Désele Mill, 5. Nikraces Pulvernieki, 6. Vormsate, 7. Jaunauce, 8. Tadaiku 
Krikmani, 9. Réngu Vaeva (Esthonia), 10. on the River Losa — the 
dot must be between the dot 3 and the river E. of it. 

x shells of Portlandia arctica Gray in secondary deposits (boulder clay 
and grave's of the last Glacial period). 


12. Sammary 


In this paper a short report is given on 9 Interglacial or probably Interglacial beds 
® Latvia, found in situ, and relics of Portlandia arctica from secondary deposits. Two of 
Hhese ten discoveries have been dated as belonging to the penultimate Interglacial time 
@Xraslava, Rucava) and one to the last Interglacial (the deposits of Porilandia Sea, 
@attered by inland-ice in secondary places). The other deposits, however, cannot yet 
p dated with certainty. 
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Minerals of the Osterby pegmatite, Dalarna, Sweden 
By 


Brian Mason and (arroti N. Ropers 


Abstract 


The Osterby pegmatite is a granite pegmatite which has been worked intermittently 
or feldspar and quartz. The occurrence of rare-earth minerals was first recorded in 1884 
nd the mineral thalenite, Y,Si,O,, was originally described from this locality in 1898. 
the following minerals have been identified from the pegmatite: quartz, albite, muscovite, 
luocerite, thalenite, allanite, gadolinite, samarskite, yttrotantalite, xenotime, fluorite, 
nd asphaltite. 


Introduction 


The Osterby pegmatite is situated in the province of Dalarna, in 
niddle Sweden, close to the Dal River and on its northern side. It 
s most easily reached from Siter, a town on the Stockholn—Rattvik 
ailway 200 kilometres northwest of Stockholm. The pegmatite itself 
s about 14 kilometres by road from Siiter. 

The pegmatite was originally quarried in the latter part of last 
sentury to provide quartz for use in the Domnarvet steel works. It 
was at this time that the original collections of rare-earth minerals 
were made. The total amount of quarrying at this time was apparently 
juite small, and work probably ceased about the turn of the century, 
is Geijer, who visited the locality in 1914, mentioned (personal com- 
nunication) that at the time of his visit the few small dumps from 
which he collected some thalenite were already overgrown. This was 
ipparently the condition of the pegmatite until 1946, when it was 
eopened to supply feldspar. One of us (B. M.) visited the pegmatite 
n July 1948. At that time quarrying was in full swing with a gang of 
our workmen. The visit was brief, lasting only two hours, and permitted 
mly a cursory examination of the main features of the pegmatite 
nd the collection of a number of specimens. The country rock is not 
xposed in the quarry, but the published maps of the Swedish Geo- 
ogical Survey indicate that it consists of leptites and granites be- 
onging to the oldest formations known in this part of Sweden and clas- 
ified as Archean. The shape and size of the pegmatite cannot be 
stimated, as the quarry is small and no exploratory trenching or 
oring have been done. Originally, the pegmatite apparently outcropped 
sa small knoll in the middle of a field, but the knoll has been com- 
letely removed by the quarrying. 
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The pegmatite consists practically entirely of quartz and feldspar 
the feldspar predominating over the quartz. A litte muscovite in sma, 
books is present. Other minerals are rare. About twenty specimen 
of the rare minerals were collected during the brief visit. It is this col 
lection that forms the material for the present investigation. 


Previous Investigations 


The earliest mention of Osterby as a mineral locality was made by 
NORDENSKIOLD (1884), who reported the occurrence of fluocerit 
gadolinite, allanite, small amounts of a dark brown mineral resembling 
yttrotantalite, and a brown mineral with marked cleavage which 
thought might be monazite.! 

WEIBULL (1886) discusses the minerals found in the Osterby peg- 
matite, and in later papers (1890, 1898) gave detailed descriptions 
of the crystallographic and optical properties of fluocerite from this 
locality, which apparently was found at that time in considerabl 
amounts. 

Purersson (1890) described the gadolinite from Osterby in some 
detail. He noted that the gadolinite occurred occasionally in erysta 
of considerable size, but with dull, uneven faces, and that in con 
trast to most gadolinite this mineral from Osterby is birefringent. 
He also reported the presence of allanite. 

BrnEDICKS (1898, 1900) described a new mineral, an yttrium sili- 
eate, Y.Si,0,, from Osterby, which he named thalenite after Profess 
R. Thalén. 

ZENZHN (1916) measured the optics and density of a specimen 
allanite from Osterby and compared it with allanites from other lo 
calities. 


Present Investigation 


The specific identification of rare-earth minerals such as samarskite 
and yttrotantalite is difficult, since their chemical compositions are 
similar, their densities are variable and cover the same range, and they 
occur in the metamict state, an amorphous condition in which they are 
isotropic, show no distinctive optical properties, and do not give X-ray 
diffraction patterns. However, on heating at 800°—900° for two 0 
three hours the yttrotantalite and samarskite from Osterby recrystal- 
lized, and were then birefringent and gave distinct X-ray powde 
photographs. Identification was made by comparison with standare 
powder photographs of samarskite and yttrotantalite provided b 


1 More probably xenotime. 
2 All temperatures are in degrees Celsius. 
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1e Berman Memorial Laboratory at Harvard University through the 
indness of Professor Frondel. 

The yttrotantalite and samarskite are strongly radioactive, the 
adolinite and the allanite weakly so. Rough quantitative measurements 
f the intensity of radioactivity of these minerals were made with a 
ortable Geiger counter manufactured by the Welch Scientific Com- 
any of Chicago. Autoradiographs of samarskite and yttrotantalite 
ere made, using Kodak Panatomic-X film and exposures of up to 
20 hours duration. 

Densities were determined by suspension in Clerici solution for 
ensities less than 4,3 and by the use of the Berman microbalance for 
ensities greater than this. The grains used for density determinations 
rere carefully selected under the binocular microscope to ensure purity. 

Refractive indices were measured by the immersion method, using 
fandardized liquids. The refractive indices of samarskite and yttro- 
untalite were greater than that of the highest index liquid available 
2 solution of yellow phosphorus and sulphur in methylene iodide, 
= 2,06). Some optical data were obtained by the examination of 
hin sections of these minerals; it is difficult to obtain significant 
ssults on the rare-earth minerals, however, because of their high 
sfractive indices, strong absorption of light, and isotropism or partial 
otropism. 

Some information as to the course of recrystallization of yttrotantalite 
nd samarskite from the metamict state was obtained by thermal 
nalysis of samples of these minerals in a Leeds and Northrup differ- 
ntial thermal analysis apparatus. Our thanks are due to Professor 
. J. Vitaliano for his cooperation in this work. 

Qualitative spectrographic analyses of these minerals were made in 
he Spectrographic Laboratory of the Indiana Division of Geology by 
Ir. R. K. Leininger, to whom we are greatly indebted. 


Descriptions of Individual Minerals 


Quartz: Quartz is a major mineral in the Osterby pegmatite. It oc- 
rs in large irregular masses, in veins, and intergrown with the feld- 
ar. The rare minerals are generally found enclosed in quartz, which 
en often shows marked fracturing, especially when it is associated 
ith samarskite and yttrotantalite. The fractures are roughly radial 
ound the rare-earth minerals, and are probably due to expansion 
these minerals when they pass from the crystalline to the metamict 
ate. 

Feldspar: Feldspar occurs in the Osterby pegmatite as large pure 
asses and also admixed and intergrown with quartz. The colour 1s 
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uniformly creamy, sometimes with a slight pink tinge. Thin section 
show good cleavage and polysynthetic twinning. The twinning and th 
refractive indices (a’ = 1,529, B = 1,532, y’ = 1,536, all + 0,002 
indicate that the feldspar is a plagioclase with composition close te 
that of pure albite; this is borne out by a spectrographic analysis whicl 
shows sodium as a major constituent and calcium and potassium 
present in only very small amounts. 

Fluorite: Wriputu (1886) noted the presence of violet fluorite im 
very minor amounts in the Osterby pegmatite. This mineral was not 
observed in material collected in 1948. . 

Muscovite: Minor amounts of muscovite occur in the pegmatite 
the form of small books. Another form of mica is found as a thin scaly 
coating on some of the albite. It is yellow in colour, has a pearly lustre 
and a greasy feel. Under the microscope it appears as very fineh 
divided particles like those of sericite. Megascopically, this materia 
has the appearance of the variety of muscovite known as gilbertite © 
damourite.! 

Samarskite: The samarskite occurs as large anhedral masses and a 
small crystals with a rectangular cross-section, evidently due to th 
presence of (100) and (010). It is admixed with quartz and feldspar 
The colour is jet black, the streak dark reddish-brown, the fracture 
conchoidal, and the lustre resinous to submetallic. The mineral i 
extremely brittle. The hardness is 5—6, and the density varies fron 
5,35 to 5,73 in different specimens. Semi-quantitative measurement 
indicated a radioactive intensity of 2 milliroentgens per hour. 

Published analyses of samarskite show a large number of element: 
present. Its formula is probably best written Y(Nb, Ta),0,, the yttriun 
being replaceable by elements of the rare-earth group and uraniun 
and thorium, the niobium and tantalum by titanium. 

In thin section the samarskite is nearly opaque. On thin edge it i 
deep reddish-brown in colour. It appears to be completely isotropic 
Its refractive index is greater than 2,06. LarsEN (1921) reports indice 
of 2,10 and 2,25 on specimens of unanalysed samarskite. 

A sample of powdered samarskite from Osterby was heated in ¢ 
Leeds and Northrup differential thermal analysis apparatus to a tem 
perature of 1 000°, the rate of heating being 10° per minute. Th 
thermal curve showed a slight endothermic reaction below 200°, prob 
ably due to the evolution of adsorbed water, and above 200° a faith 
steady exothermic reaction which was still proceeding at 1 000°; t 
exothermic reaction is the recrystallization of the samarskite from #l 


1 Spectrographic analysis of this mica shows the presence of Si, Al, and K, 
the absence of Li. 
t 
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metamict state, which at this rate of heating evidently takes place 
sontinuously over a considerable time and temperature interval. 

The samarskite and yttrotantalite from Osterby are very similar 
both in megascopic and microscopic appearance, and at first the only 
way in which we could distinguish them was by means of X-ray powder 
photographs. However, it was later realized that samarskite alone 
showed crystal faces, yttrotantalite occurring always as irregular 
masses. Thus a specimen showing crystals could be confidently iden- 
ified as samarskite, whereas a massive specimen might be either 
samarskite or yttrotantalite. 

Yttrotantalite: NORDENSKIOLD (1884) noted a mineral from Osterby 
which he thought might be yttrotantalite, but did not investigate it. 

The yttrotantalite collected during the present investigation occurs 

in irregular masses together with quartz and feldspar. No crystal forms 
were seen. On fresh surfaces the mineral is jet black and has a resinous 
fo submetallic lustre. The fracture is conchoidal. The hardness is 5—6, 
and the density varies from 5,40 to 5,52 in different specimens. Semi- 
quantitative measurements indicated a radioactive intensity of about 
2,5 milliroentgens per hour. 
- The few analyses of yttrotantalite which have appeared in the lit- 
erature indicate that a large number of elements are generally present 
in this mineral, and that the composition is variable. The most satis- 
factory formula appears to be Y(Nb,Ta)O,, the yttrium being replace- 
able by elements of the rare-earth group and uranium, and the niobium 
and tantalum by titanium. It is difficult from published analyses to 
detect any significant differences in chemical composition between 
yttrotantalite and samarskite, and their mutual relationships are un- 
certain. However, after ignition they give X-ray powder photographs 
which are distinct, indicating different crystal lattices. 

The yttrotantalite from Osterby is isotropic and reddish-brown in 
small grains under the microscope. Occasionally the grains show nu- 
merous tiny inclusions. The refractive index is greater than 2,06. 
LARSEN (1921) gives 2,15 for the refractive index of yttrotantalite. 

A sample of powdered yttrotantalite was heated in the differential 
thermal analysis apparatus under the same conditions as the samarskite. 
The results were similar, except that the thermal curve showed no 
sndothermic reaction, reaction being exothermic over the whole range 
(0 1 000°. The reaction was still incomplete at 1 000° under the condi- 
tions of the experiment. A slight peak on the thermal curve at about 
100° indicated more rapid evolution of heat at this temperature. The 
shermal curve indicates a continuous exothermic reaction during the 
heating, evidently due to the recrystallization from the metamict state 
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taking place continuously over the time and temperature interva 
of the experiment. 
Thalenite: Osterby is the type locality for the yttrium silicate 
thalenite, Y,Si,O,, which was originally described in material from th 
locality by Benepicks (1898, 1900). No specimens of thalenite wer 
found among the minerals collected from Osterby for this investigatio’ 
and we have nothing to add to the comprehensive account of thi 
mineral given by BENEDICKs. 
Allanite: The occurrence of allanite at Osterby was first recorded b 
NoRDENSKIOLD (1884). The optical properties of allanite from thi 
locality were determined by ZENzi&N (1916). 
The allanite occurs in irregular masses with no recognizable cleavag 
or crystal faces. It is associated with quartz and feldspar. The colov 
is dull black with a greenish tinge. The fracture is subconchoidal. TE 
streak is greyish-green; the hardness 5,5—6; the measured densi 
varied from 3,35 to 3,51 in different specimens. 
The allanite shows weak radioactivity, the maximum intensity 
measured being 0,15 milliroentgens per hour. . 
In thin sections the allanite appears in three forms: (1) massive. 
(2) aggregates of many small acicular crystals, and (3) larger elongate 
erystals showing prismatic forms. Sections perpendicular to these 
prismatic forms were six-sided, with interfacial angles of approximately 
60°. On one crystal where it was possible to measure the angles between 
successive faces values of 61° and 65° were obtained. These angles pro! 
ably correspond to the angles (001) / (101) (63° 24’) and (001) \ (100) 
(64° 59’), indicating that the direction of elongation in the crystals is 8, 
and the prismatic forms are actually pinacoid and dome faces. The Y 
vibration direction is coincident with b. 
In thin section much of the allanite is seen to be turbid from the 
presence of very small inclusions, probably alteration products. Varia- 
tion in the degree of alteration probably accounts for the variability 
in density and refractive index in different specimens of this mineral. 
The colour in thin section is pale green for the less altered mineral. 
while the strongly altered material has a brownish cast. The mineral 
is weakly pleochroic in shades of green. The mean refractive index i 
variable, but the least altered material had refractive index of from 
1,67 to 1,68. The birefringence is weak, about 0,005. ; 
_ Zenzin (1916) describes the optical properties of allanite from 
Osterby in the following words: 


»The fragments of the pulverized mineral were generally birefringent, and strongl 
pleochroitic. The presence of some few isotropic allanite fragments was observed. 
parts the allanite substance was somewhat turbid. Sp. gr. 3,87. The refraction of thi 
fragments was between 1,745 and less than 1,680; in general 1,745—1,735. Mediw 
index of refraction = about 1,74.» 


d 71. H. 4] MINERALS OF THE OSTERBY PEGMATITE 543 


Evidently the material on which Zenzin made his measurements 
as in general much less altered than that collected for this investiga- 
on. 

The degree of metamictness of these rare-earth minerals (which may 
> measured by the residual birefringence, when present) seems to be 
nked with the radioactivity, since allanite is less metamict than the 
marskite and yttrotantalite, which have a radioactive intensity of 
bout 2 milliroentgens per hour, and more metamict than the gadolinite, 
hich has a radioactive intensity of about 0,07 milliroentgens per hour. 
Gadolinite: Gadolinite from this locality was first recognized by 
ORDENSKIOLD (1884), and was described in some detail by PETERSSoN 
890). 

The gadolinite collected in 1948 occurred as irregular masses to- 
ether with quartz and feldspar, and was very similar in outward ap- 
earance to the allanite. No specimens showing crystal faces were found. 
m the fresh surfaces the colour is jet black and the lustre is vitreous. 
he fracture is subconchoidal, the streak grey, the hardness 6,5—7, 
nd the density 4,28. The mineral is weakly radioactive, the radioactive 
itensity ranging up to 0,07 milliroentgens per hour. 

_& qualitative spectrographic analysis showed silicon and yttrium 
resent as major constituents, and iron and beryllium as minor con- 
fituents. The formula of gadolinite can be written Be,FeY,.S8i,0,. 
“In thin sections the gadolinite is pale green and is pleochroic in 
hades of green. The mineral is strongly fractured and appears to be 
dmixed with another mineral which is probably allanite. The fracturing 
1ay be due to the expansion of the gadolinite which accompanies the 
hange to the metamict state. Gadolinite from most localities is com- 
letely metamict, being isotropic in thin section. However, the Osterby 
dolinite, as Perersson (1890) pointed out, is still anisotropic, in- 
icating that the change to the metamict state has not proceeded to 
mpletion. The birefringence is weak (0,01). The mean refractive 
dex of the gadolinite is 1,78 + 0,01. The optic sign is positive, the 
xial angle 2V = 80° (determined on the universal stage). 

The gadolinite from Osterby gave a distinct X-ray powder photograph, 
spite of the low birefringence which indicates a trend towards the 
etamict state. An isotropic gadolinite from Evje, Norway, after 
ing heated for three hours at 800°, gave an identical powder photo- 
aph to the Osterby material. 

Fluocerite: This mineral, a fluoride of the rare-earth elements, was 
rst recognized at Osterby by NorpensK16Lp (1884), and described 
detail by WerBuLt (1886, 1890, 1898). At that time it was appar- 
tly found at Osterby in considerable amounts. It was not found 
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in 1948, and we have nothing to add to WerBULL’s account of thi 
mineral, 

Xenotime: This mineral has not been previously recorded frog 
Osterby (although a brown mineral tentatively identified by NoRDEN 
SKIOLD as monazite was probably xenotime), and it was not foun 
among the material collected in 1948. However, we are indebted - 
Professor Wickman and Dr. Zenzén of the Riksmuseum in Stockholm 
for the information that the late Professor Aminoff recognized and ide1 
tified xenotime in small amount in some specimens from Osterby 
It evidently occurs at this locality in very minor amount, probably 
as a result of a very low phosphate concentration in the original peg 
tite fluid. It is the only phosphate mineral which has been found 4 
Osterby. 

Asphaltite: The material described under this name is not a minera 
in the strict sense of the term, being amorphous and probably a mix 
of carbon compounds. It occurs in small amount as irregular mass¢ 
in the pegmatite. It is black and pitch-like, and has a low softening 
point, being readily moulded by the warmth of the hand. However, i 
does not become truly liquid even when heated to over 200°. It 
completely soluble in benzene. It is slightly radioactive, but it is possi 
that this slight radioactivity may be due to foreign inclusions. 

This material may be compared in mode of occurrence with th 
thucholitet originally described by ExtisworrxH (1928) from the pre 
Cambrian pegmatites of the Parry Sound district, Ontario, Cana 
and which has also been described from Boliden in northern Sweder 
by Grip and Opman. The formation of thucholite has been ascribed 
the polymerizing effect of radioactive material on hydrocarbon gases 
or liquids. A similar origin may perhaps be valid for the asphala 
the Osterby pegmatite, the radioactive material being present in 
rare-earth minerals. There is no obvious source however for the hydro 
carbons. ; 
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3 Thucholite is a term which is used to refer to radioactive bituminous material a 
sociated with igneous and metamorphic rocks, particularly those of pre-Cambrian @ 
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Géologie régionale 


Ahlmann, Hans W:son: Den planerade norsk-svensk-brittiska Antarkti 
expeditionen (The projected Norwegian-Swedish-British antarctic expec 
tion). — Sthlm, Ymer, Arg. 68, 1948, pp. 241—267, 11 text-figs., 1 ple 


Antevs, Ernst: The Great Basin, with emphasis on Glacial and Postglaei 
times. III. Climatic changes and pre-white man. — Univ. of Utah, Bul 
Vol. 38, N:o 20, pp. 168—191, 1 text-fig. Salt Lake City 1948. 


Asklund, Bror: Berggrundsexkursionen i Trondheimsomradet 1947 (Th 


329—344, 3 text-figs. — The excursions of the Nordic geological meeting 

Norway 1947 included a journey through the northern Trondheim field. Thy 
present paper contains a short review of the tour in order to call attent 

to the very important new works of Th. Vogt concerning the central Cambr 
Silurian Series and their intercalating effusives of porphyrites and rhyolites 
The new conceptions of Vogt also give a general correlation with the Scotti 
stratigraphy of the normal sediments and the volcanic strata which must be 
considered to represent a profound new division of the whole so-called »Wes 
tern Facies» of the Scandinavian Caledonides. Author’s abstract 


*Bjurulf, Hj.; Naturen (The nature). — Boken om Njudung. Medd. fr. 3 
Smalands fornminnes- 0. Jénképings lins hembygdsforb., XX, pp. 7—25 
text-figs. Jonképing 1947. — A popular description of some geological fee 
tures in Njudung, a part of Smaland, southern Sweden. R. Sandegrer 


Danielsen, Nils: Virmlands naturtillgangar som grund for niringslivet 
framtid i Varmland (The natural resources of Varmland as the basis for th 
future of industrial life). — Filipstad, Varml. Bergsmannaféren:s Ann., 1948 
pp. 59—73. 


Dannstedt, Gustaf: Bottentopografien i sédra Kalmarsund (Sea bo 
topography in South Kalmarsund). — Geogr. Ann., Arg. XXIX, 1947, 
1—19, 5 text-figs., 1 map. English summary pp. 17—19. Sthlm 1948. 
The author has compiled a bathymetric chart (contour interval 2 m) 0. 
South Kalmarsund between the Swedish Mainland and the isle of Oland from 
echo soundings of the Swedish Hydrographical Service. The chart reveal: 
several features of the submarine glacial geology, e. g. eskers and annua 
terminal moraines. A remarkable change from a hummocky topography i 
shallow water to a very smooth bottom plain in greater depths probably re 
presents the lowest shore line of the Baltic (in Yoldia time?), rising from 20 1 
depth off the S. Cape of Oland to 10 m depth at the town of Kalmar. 

E. Fromm 


De Geer, Ebba Hult: Brommaflaket. Berggrund och vattendrag, bygd o¢h 
obygd (The Bromma plateau. Rocks and watercourses, settled country ane 
wilderness). — Sthlm, Bromma Hembygdsforen:s Arsskr., Arg. 19, 1948, pp 
44—96, 26 text-figs. Also as: Data, N:o 77, Sthlms Hégsk. Geokron. Inst 
— A popular description of the Bromma region, W of Stockholm. The bed 
rock topography and the geographical changes due to land elevation al 
dealt with. E. Fromm 
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De Geer, Ebba Hult: Mellersta Sveriges mezzotopografi av spricklinjer, 
star och berggrundsflak (The mezzo-topography of Middle Sweden con- 
sting of fissure-lines, horsts, and rock-floors). — Sthlm, G. F. F., Bd 70, 
48, pp. 506—507, disc. Troedsson p. 507. 

De Geer, Ebba Hult: The dislocated Scandinavian baselevel plain and the 
alar valley in the light of a close orographic analysis. — Sthlm, G. F. F., 
d 70, 1948, pp. 385—422, 8 text-figs. Swedish summary pp. 420—422. 
lso as: Data, N:o 78, Sthlms Hégsk. Geokron. Inst. — The old Scandinavian 
wselevel plain, finally remodelled by the great Tertiary land-uplift, was 
y transverse fissure systems split up into minor subdivisions of a rock-floor, 
le mezzo-topography of which produced the peculiar Mid-Swedish bedrock 
osaic of monoclinal plains and abrupt escarpments or of »flarks» and »scarps». 
group of horsts and flarks seems to have been surelevated and pressed to- 
ther along the coast in the Tertiary period with probable rejuvenations 
uring Interglacial as well as Late-Glacial times, due to the removal of the 
e-load, and they seem to be still active along the ENE lines. 

Author’s abstract 


Florin, Rudolf: Férteckning a svenska nationalparker ‘samt 4 fridlysta 
uturminnesmiirken (List of Swedish national parks and natural monuments 
rotected by law). — K. Sy. Vet. Akad. Skr. i naturskyddsirenden, N:o 47. 
44 pp. Uppsala 1948. 


Frédin, John: Turkiska Armenien och Kurdistan (Turkish Armenia and 
urdistan). — K. Vet. Soc. i Upsala, Arsb. 1948, pp. 33—96, 17 text-figs. 
Iso as: Medd. fr. Uppsala Univ. Geogr. Inst., Ser. A, N:o 59. 


Fréman, K. A.: Férslaget om havsnivakanal vid Panama (The proposal 
"a canal on sea-level at Panama). — Sthlm, Tekn. Tidskr., Arg. 78, pp. 677 
-690, 29 text-figs. Norrképing 1948. 


Gislén, Torsten och Brinck, Per: Subterrana vatten pa Gotland med spe- 
Ii hainsyn till Lummelundastrémmen. I. Historik och morfologi (Subter- 
ean waters on Gotland. I. History and morphology). — Lunds Univ. 
sskr., N. F., Avd. 2, Bd 44, N:o 4. K. Fysiogr. Siallsk. Handl., N. F., Bd 59, 
o 4. 28 pp., 6 text-figs., 4 plates. English summary pp. 25—27. Lund 1948. 
The first chapter contains short references to the Scandinavian caves 
d subterranean waters. On the isle of Gotland many examples are to be 
ind. The authors have especially studied the Lummelunda stream and its 
ve. The streams show different types of sink holes connected by subter- 
ean brooks. The sink holes may be earth-funnels or carst fissures in cal- 
reous bedrock. The authors have mapped the Lummelunda stream, dis- 
ssed its origin and compared it with historical notes. G. Lundqvist 


*Hoérner, N. G.: Upplands grund: hall och jord (The ground of Uppland: 
ks and soil). — Natur i Uppland, pp. 11—33, 4 text-figs. Goteborg 1948. 
An excellent popular account of the geology of Uppland, Eastern Middle 
eden. R. Sandegren 


érner, N. G.: Kvartirexkursionerna vid Nordiska geologmétet 1 Norge 
7 (The excursions dealing with Quaternary geology during the Nordic geo- 
ical meeting in Norway 1947). — Sthlm, G. F. F., Bd 70, 1948, pp. 235— 
, 1 text-fig. 
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Horner, N. G.: Kvartiir pi geologkongressen i England 1948 (Quaternar: 
geology at the geological congress in England 1948). — Sthlm, G. F. F., E 
70, 1948, pp. 622—633, 3 text-figs. 


Kautsky, Gunnar: Gibt es in den skandinavischen Kaledoniden Flyseh 
— Sthim, G. F. F., Bd 70, 1948, S. 279—294, 2 Textfig. English summar 
p- 293. Also as: Medd. fr. Sthlms Hégsk. Min. Inst., N:o 179. — In geologi 
hearin the term »Flysch» is applied to entirely different rock series whi 
often, have very little in common with the Flysch of the Alps. A brief d 
scription of the Flysch sediments of the Eastern Alps and their interpretatia 
in recent literature is given. The tectonic units and the stratigraphy of ro 
series in the Eastern Alps are compared with those of the Scandinavian Cale 
donides. This comparison discloses essential differences in the formation 
the two mountain chains. Caledonian Flysch sediments might be expe 
in the areas west of the Cambro-Silurian overthrust sheets in Jemtland bu 
east of the Kéli-belt (Western Cambro-Silurian). The facies of Caledonian 
Flysch might be similar to that of the sparagmites. The age is supposed 
be Upper Silurian. Hitherto, no unquestionable Flysch sediments are know 
in the Caledonides. Most of all sandy rock series attributed to the Seve 
schists may be considered analogous to the Flysch of the Alps. 
Gunnar Kautsky © 


Kulling, 0. och Hjelmqvist, S.: Beskrivning till kartbladet Falun (Explana 
tion to the map-sheet Falun). — 8. G. U., Ser. Aa, N:o 189. 184 pp., 55 tex 
figs., 2 plates, 1 map. Sthlm 1948. — The rocks of the map-sheet Falun i 
Central Sweden almost exclusively belong to the Archaean. Besides there 
are some younger dykes of porphyry and dolerites, the latter of at least twe 
ages. The Archaean is divided into an older supercrustal series, viz. the lep 
tite formation, and two series of infracrustal rocks, the older and the younge 
granites. The leptite formation is built up, essentially, of metamorphosec 
lava flows and ash tuffs of an acid composition. In addition limestones an 
greenstones, partly with a spilitic development, occur. Towards the younge: 
granite massifs the leptites often assume a gneissic habit and are also @ 
by pegmatite veins. In the leptite formation both iron and sulphide ores a 
found among which the deposit of Falun is by far dominating. This old cop 
per mine, known as early as in the 11th century and still working, was i 
former times the leading copper producer of the world. Nowadays essentially 
pyrite is mined with minor quantities of sphalerite, galena, and chalcopyri 
The sulphides have replaced limestone or dolomite and, to a less exte 
quartzite. The ore body is surrounded by cordierite- and anthophyllite bealll 
quartzites together with mica schists, derived from leptites by a 
alteration. 

The map-sheet area is a moraine-covered hilly district to the south-wes 
intersected by the river Dalalven with its surrounding sedimentary valley 
plain. Special attention is given to the Late-Glacial history of the distri 
The ice-recession is demonstrated on a special map. The measured varye 
series in Late-Glacial silt are listed and connected. From this it appeat 
that the teleconnections by G. De Geer for the so-called time-scale on materi ria 
from this part of Sweden are wrong. A gap in the time-scale is pointed ou 
and from this it follows that the length of »the Late-Glacial time» is still um 
known. Special notes are also given on some lateral glaci-fluvial deltas, situates 
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n south-directed valleys in the neighbourhood of the highest Late-Glacial 
marine limit. S. Hjelmqvist and O. Kulling 


Kulling, 0.: Om berggrunden i Sareks randomraden (On the Caledonian 
rocks in the marginal parts of Sarek). — Sthlm, G. F. F., Bd 70, 1948, pp. 
561—669, disc. Uytenbogaardt, G. Kautsky, pp. 669—672, 1 text-fig. — 
[he high mountain complex of Sarek in northern Lapland is situated in the 
eastern part of the Caledonian thrust zone. The author gives an account of 
stratigraphy and tectonic conditions in the eastern and western margins of 
the mountain complex and renders some concluding remarks. O. Kulling 


Kulling, 0.: Fjillkedjans berggrund (On the Caledonides of Sweden). — 
In G. Lundqvist: De svenska fjillens natur. Sv. Turistforen:s handb. dver 
det svenska fjillet. 2. 2nd Ed., pp. 32—73, 21 text-figs., 2 plates. Sthlm 1948. 
— A brief account of the Swedish Caledonides, with geological and tectonic 
maps, sections, stratigraphic tables, and photos. O. Kulling 


Ljungner, Erik: The shape of the surface of the crystalline basement along 
the margin of the Caledonian mountain range in Sweden. — Bull. Geol. Inst. 
Upsala, Vol. XXXII, 1946—1948, pp. 482—483. Uppsala 1948. — Die 
Entstehung der jetzigen Form der Urgebirgsoberfliche innerhalb zwei Ge- 
biete lings dem éstlichen Rand der kaledonischen Gebirgskette wird kurz 
erortert. Das Urgebirgsrelief im Locknegebiet, Jamtland, wird als wesentlich 
das Ergebnis der kaledonischen tektonischen Bewegungen erklart, die eine 
im Osten steigende Schwelle verursachten. Die Transgression ist hier von 
Westen gekommen. Im Laisangebiet, Lappland, ist kein derartiger Land- 
riicken entstanden, und das kambrische Meer ist wahrscheinlich vom Osten 
hervorgedrungen. Die westliche Neigung der Urgebirgsoberfliche unter dem 
6stlichen Rand der Gebirgskette wird wesentlich auf die Last der Uberschie- 
bungsdecken zuriickgefiihrt. Walter Larsson 


Lundqvist, G.: De svenska fjillens natur (The nature of the Swedish alps). 
— 2nd Ed., 502 pp., 194 text-figs., 64 plates. Sthlm 1948. — Concerning the 
Ist edition see G. F. F., 1945, p. 470. In the 2nd ed. the chapters on bedrock, 
snow, snow-drift, and avalanches, northern lights, land forms, and waning 
of the land ice, etc., are rewritten. G. Lundqvist 


Lundqvist, G.: Geologiska glimtar fran luften (Geological glimpses from 
the air). — Sthlm, Sy. Turistféren:s Arsskr. 1948, pp. 313—333, 19 text- 
figs. — Short notes to photographs of geological objects from the air taken 
by the author. G. Lundqvist 


Mohrén, Erik: Kullabygdens geologiska byggnad och utveckling (The geo- 
logical structure and evolution of Kullabygden, northwestern Scania). — 
Kullens Sparbanks jubileumsbok 1948. 27 pp., 10 text-figs., 1 map. Hoganas 
1948. — In Kullabygden rocks belonging to the Archaean, Cambro-Silurian, 
Kageréd, and Rhaetic-Liassic systems are found, though to a great extent 
covered by Quaternary deposits. Author gives an excellent, popular survey 
of the geological structure and evolution of the region. The account is based 
on earlier published literature as well as on new, unpublished researches partly 
carried out by the author himself. R. Sandegren 

Mohrén, Erik: Exkursion til Skane 12 oktober 1947 (Geological excursion 
in Scania, October 12th 1947). — Medd. fr. Dansk Geol. Foren., Bd 11, 1947, 
pp. 236—237. Kobenh. 1948. 
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Pettersson, Hans: Three sediment cores from the Tyrrhenian Sea. Wit 
contributions from O. Arrhenius, G. Arrhenius, 8. Landergren, O. Mellis, @ 
Larsson and Maj-Britt Florin. — Gbg:s K. Vet.- o. Vitt.Samh. Handl, 
6 F., Ser. B, Bd 5, N:o 13. 94 pp., 12 text-figs. Also as: Medd. fr. Oceanog 
Inst. i Gbg., 15. Goteborg 1948. 


Sandegren, R. och Asklund, B.: Beskrivning till kartbladet Séderfors (Ex 
planation to the map-sheet Séderfors). — 8. G. U., Ser. Aa, N:o 190, 91 pp. 
24 text-figs., 2 maps. Sthlm 1948. — The sheet Séderfors comprises parts 0 
Gistrikland, Uppland, and Viastmanland. The district belongs to the level 
sub-Cambrian peneplain. The highest part of the area lies only 89 m aboy 
sea-level. The river Dalilven runs through the map-area from SW to NE. A 
rocks are Archaean. The oldest rocks belong to the supercrustal ore-bearin 
leptite formation, containing several types of leptite and some small ocew 
rences of limestone. The ore deposits are small and of little interest. None o 
them is mined at present. The leptite formation is intruded by gneiss granite 
and greenstones of varying composition which build up the southern part ¢ 
the area. The northern part is occupied by the younger Archaean Hedesund; 
granite which also is accompanied by greenstones. 

Among the Quaternary deposits boulder-rich moraine has the greatest 
distribution. Well marked terminal moraine ridges show that the last ice 
sheet melted away northeastwards. The glaci-fluvial sediments are oses 
sand, and Late-Glacial clay. The whole area was inundated by the sea it 
Late-Glacial time. The Post-Glacial layers consist of sediments deposited 7 
the Littorina sea, and of peat-bogs which have great distribution in the district. 
The different stages of the upheaval of the land, and of the immigration 
the vegetation and of man into the area in Post-Glacial times are dated 
aid of pollen-analytical investigations of sediments and peat deposits (5 p 
len-diagrams). R. Sandegren 


Sundius, N.: Beskrivning till berggrundskarta 6ver Stockholmstrakten (Ex- 
planation to map of the bedrocks in the environs of Stockholm). — 8S. G. U 
Ser. Ba, N:o 13. 98 pp., 45 text-figs., 1 map. Sthlm 1948. — The map co 
prises the country between Sédertiilje in the west to Vaxholm in the east 
and has an extension of about 17 km to the north and to the south of Stock 
holm. Within this area it embraces the southernmost part of one of the gr 
urgranites of Uppland whereas the central and southern parts of the map 
are covered with the variable and intricately folded, strongly metamorphosed, 
veined gneiss, called the garnet gneiss of Sédermanland, and numerous inter 
calations in it of small urgranite-injections. In the first chapter a general 
survey of the geological events in the area and a chronological division of 
the rocks are given. Thereafter follows a short description of the different 
rocks and their mode of appearance in Nature. A special interest is at- 
tached to the genesis of the veined gneiss and its amply contents of irregularly 
distributed pegmatite as also of leptitic relics, often visible in the gneiss. 
These latter point to an original mother rock of the gneiss corresponding to 
the leptites that occur in a better state of conservation in the outer coast- 
belt of the archipelago of Stockholm. As to the pegmatitic invasion in the 
gneiss the writer places them and the metamorphosis of the gneiss in con- 
nection with the general intrusion and folding of the urgranites. In a special 
chapter at the close of the explanation a description of the now abandoned 
worked pegmatites northeast of Stockholm is given, among which especially 
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re to be mentioned the famous Ytterby mine and the mine of Hirsbacka 
Margretelund), the next greatest quartz-feldspar producer of Sweden. Fur- 
hermore a compilation on the well-known calcite-galena dikes in the area is 
dded. N. Sundius 


Séderberg, Ulf: Naturstudier i Stockholms skirgird (Natural studies in 
he Stockholm archipelago). — Lund, Sv. Geogr. Arsb., Arg. 24, 1948, pp. 
6—101, 10 text-figs. English summary p. 101. Also as: Medd. fr. Lunds 
Iniv. Geogr. Inst., N:o 259. — At first is given a short survey of the topo- 
raphy and geology of the island Ingmarsé in the parish of Ljusterd, ENE 
f Stockholm. Then follows a more detailed description of the climatic con- 
itions and of the vegetation of the island. It is remarkable that author does 
ot seem to know the paper of K. E. Sahlstrém on the glacial sculpture in 
he archipelago of Stockholm (8. G. U., Ser. C, N:o 258). R. Sandegren 


Thorslund, P.: Fran XVIII. internationella geologkongressen i England 
948. Exkursionen till N. Wales och Shropshire (The excursion to N. Wales 
nd Shropshire during the 18th international geological congress in England 
948). — Sthlm, G. F. F., Bd 70, 1948, pp. 654—660, 1 text-fig. 


Troedsson, G.: Fran XVIII. internationella geologkongressen i England 
948. Foérhandlingarna vid kongressen i London. Exkursionen till Dorset 
[he transactions during the 18th international geological congress in Eng- 
and 1948 and the excursion to Dorset). — Sthlm, G. F. F., Bd 70, 1948, 
p- 646—654, 1 text-fig. 


Géologie générale et dynamique 


Bath, Markus: Observations s¢ismographiques faites & l’Observatoire mé- 
éorologique d’Uppsala de janvier 1919 a septembre 1920. — 59 pp. Lund 
948. 


Bath, Markus: Observations séismographiques faites 4 Observatoire mé- 
sorologique d’Uppsala de juillet 1947 & juin 1948. — 38 pp. Lund 1948. 


Bath, Markus: Travel times of the principal earthquake waves for Upp- 
ala. — Bull. Geol. Inst. Upsala, Vol. XXXIT, 1946—1948, pp. 105—129, 1 
late. Uppsala 1947. 


Bath, Markus: Some long period variations of microseismic activity. — 
lilano, Geofisica pura e applicata, Vol. XII, 1948. 8 pp., 2 text-figs. — The 
licroseisms recorded at Uppsala have been studied for the time 1907—1947 
ith regard to long period variations. There is clear evidence of an 11 year 
ariation and slight indications of a 28 month variation. The 11 year varia- 
on is from 1923 negatively correlated to the sunspot frequency and is ex- 
lained by corresponding meridional displacements of the dominant cyclonic 
racks. Author’s abstract 


Landergren, Sture: On the geochemistry of Mediterranean sediments. — . 
bg:s K. Vet.- 0. Vitt.-Samh. Handl., 6 F., Ser. B, Bd 5, N:o 13, pp. 34—46, 
text-figs. Géteborg 1948. 

Lehmann, I.: On two explosions in Danish waters in the autumn of 1946. 


- Milano, Geofisica pura e applicata, Vol. XII, 1948. 19 pp:, 10 text-figs. — 
1) ammunition sunk into the sea off the Danish coasts, two large explosions 
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occurred. Records of the resulting shocks were obtained at Kébenhavn, Lune 
and Gottingen. These are discussed and compared with those of some min 
explosions and of the earthquake of Oct. 31, 1930, 23 h. Some macroseism} 
evidence is given and the methods available for the evaluation of the energ 
of the shocks are discussed. Author’s abstract 


Molin, Kurt: Bidrag till kinnedomen om tiden for inklinationens minimut 
i Sverige (Contributions to the knowledge of the time of minimum inclinati¢ 
in Sweden). — Festskr. till J. Arvid Hedvall, pp. 379—402, 4 text-figs. Gote 
borg 1948. — During the general earth magnetic investigation of Swede 
in the years 1928—1934, about 370 observation points regarding the inelin: 
tion were occupied where determinations previously were carried out onee 
or twice since 1825. It has been possible to use the data from about one hune 
red of these points to calculate the time of the minimum of inclination. This 
time occurs earliest in the north of Sweden (about 1860) and latest in 
south of Sweden (about 1900). The author gives a formula, which expresses 
the time mentioned above as a function of longitude and latitude. Further 
more the radius of curvature of the time-inclination curve is studied. At last 
the 0-isopore of inclination at three different times is given. Sture Werne: 


Nielsen, Niels: Heklas Udbrud 1947—48 (The eruption of Hekla 1947—48 
— Lund, Sv. Geogr. Arsb., Arg. 24, 1948, pp. 200—211, 5 text-figs. English 
summary p. 211. Also as: Medd. fr. Lunds Univ. Geogr. Inst., N:o 266. 


Odenstad, S.: Skredet vid Lidan (The landslide on the river Lidan). — 
Sthlm, G. F. F., Bd 70, 1948, pp. 254—257, 2 text-figs., disc. Olsson, Ek 
strom, Brenner, Fellenius, Skaven Haug, Horner, Caldenius, pp. 258—263 
— On the left bank of the river Lidan a landslide occurred on February 
1946. About 0,5 million m* of the bank and the adjoining sediment-plate 
slid down, blocking the river on a length of 800 m and causing the water to 
rise 11—12 m. The slide has been investigated by borings with piston-boret 
and vane-borer. The latter is a new device which is described in detail. TI 
values of the shearing resistance of the clay obtained by the vane-borer 
especially in the deeper parts of the clay found to be greater than those 
termined by the cone-method. The pressure tests give still lower values. 
The cause of the slide is attributed to various conspiring circumstances a 
among them a lowering of the base-level of the river. C. Cokeaaa 


Odhner, Nils Hj.: Thermischer Krustaldruck contra Gravitationskontrak 
tion. — Gotha, Peterm. Geogr. Mitt., Jahrg. 92, 1948, 8S. 11—17. 3! 

Odhner, N. Hj.: Les modifications des continents et leurs conséquences 
biogéographiques. Les principes de la théorie de la constriction. — C. RB. 
somm. séanc. Soc. Biogéogr. 1948, pp. 75—84, 4 text-figs. Paris 1949. = 
O. Jessen (in »Die Randschwellen der Kontinente, Peterm. Mitt., 1944 
stated a downward-bending of continental coasts and correlated this phenom. 
enon with the upheaval of inland mountain ranges along those coasts. He 
explained these processes as an effect of the Glacial cooling of the ocean bot 
toms: in growing cooler the crust of the basins becomes heavier and sinks 
thus exerting a lateral pressure on the bordering coasts forcing them to bent 


downward. However, as early as 1934, the constriction theory, in discussi ng 
the cooling influence on crustal vaults, found a shortening of the crust and é 
rise of the ocean bottoms to be a consequence of the thus decreasing crusta 
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mressure. In 1944, the marginal constriction was set forth as a direct 
ause to the declining of the coasts; its nature and action are described anew. 
A proof of this mode of sinking are the drowned river canyons (e. g. of Hud- 
ion River), just as Jessen accentuates too. The coastal sinking causes an in- 
and eruption of subcrustal masses (e. g. the Canary Islands); Jessen, how- 
ver, derives this from gravitation pressure, as mentioned, whereas the con- 
triction theory assumes a direct thermal influence. The positive gravity 
momalies of volcanic ocean islands speak in favour of the marginal con- 
triction, as also do the deep sea grabens, which arise due to the contrast 
n the stresses of marginal and those of total constriction. The paper thus 
ummarizes the constriction theory and repudiates — as unnecessary pos- 
ulations — both so-called under-currents and isostasy — at any rate, when 
eferring to the »tendency towards a readjustment of isostatic equilibrium», 
me gives no scientific answer to the question, what energy sources cause the 
novements in the earth’s crust. N. Odhner 


Persson, Ingmar: Dynfaltet pa Sdrmon (The dune field at S6rmon, Varm- 
and). — Viarmland forr o. nu, H. XLIV—XLYV. 21 pp., 7 text-figs., 3 plates. 
Karlstad 1948. Also as: Medd. fr. Uppsala Univ. Geogr. Inst., Ser. A, N:o 51. 
— A detailed description of the great dune field at Sérmon, about 10 kilo- 
netres W of the town of Karlstad. The field, which now is covered by pine 
voods, is composed of series of parallel dune ridges, 5—2 metres in height. 
[hey have been built up as strand dunes successively during the Post-Glacial 
upheaval of land. Mechanical analyses of sand samples are given. 

R. Sandegren 


Troedsson, Gustaf: Om berakning av miaktigheten i lutande lagerféljder 
On the calculation of the thickness of inclined strata). — Sthlm, G. F. F., 
Bd 70, 1948, pp. 233—234, 2 text-figs. English abstract p. 233. — The curve 
n fig. 2, constructed from fig. 1, gives the thickness, at any angle, of dipping 
strata between two points, whose distance is 100 in the direction of maxi- 
mum slope. When the rock is only uncovered in narrow sections these, as a 
‘ule, run in another direction than that of the dip. If the horizontal line in 
‘ig. 2 represents the angle between the strike and the section, the vertical 
solumn gives the amount of dip along the section, in percentage of that in 
she direction of maximum slope. The actual thickness of dipping strata in 
lrilling cores is also obtainable from fig. 2. Here the horizontal line assigns 
he angle between the bore hole and the strata. Author’s abstract 


Wickman, Frans E.: Isotope ratios: a clue to the age of certain marine 

ediments. — Chicago, Jour. Geol., Vol. 56, 1948, pp. 61—66, 2 text-figs. 

If an element A has a radiogenic isotope, A,, and a nonradiogenic one, 

2, the ratio A,/A, is an index of the age of marine chemical sediments, if 

he content of the isotope B* producing A, can be neglected. It is shown 

hat the method can be used for strontium (and perhaps for Pb®*) in lme- 
tones and anhydrites. Author’s abstract. 


Aslund, Sven: Ergebnisse der Beobachtungen des magnetischen Observa- 
oriums zu Lové (Stockholm) im Jahre 1946. — Kungl. Sjékarteverket. 30 8. 
thlm 1948. 
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Minéralogie et cristallographie 


Berger, Sven V.: Intensity measurements on Zn-Fe-spinel and its solic 
solutions with Fe,0,. — Chalmers Tekn. Hiégsk. Handl., N:o 66 (Inst. 
Silikatkem. Forskn., 13). 14 pp., 10 text-figs. Goteborg 1948. — X-ray st1 
dies of ZngFeigO3, and Zng. Fei9203, have shown that these compound 
are in structural respect normal spinels and that the O-parameter of th 
former amounts to 140°-+0°,7, whereas the O0-parameter of the latter 
139° + 0°,3. P. H. Lundegardh 


Berger, Sven V.: Réntgenundersékningar av spinellfasen i systemet ZnO 
— Fe,0, (X-ray studies on the spinel phase of the system ZnO — Fe,0s) 
— Festskr. till J. Arvid Hedvall, pp. 31—42, 5 text-figs. Goteborg 1948. — 
Using the asymmetric method, author has investigated the homogeneity ¢ 
Zn-Fe-spinel on continuous addition of Fe,0; and as a function of tem 
perature. P. H. Lundegardh 


Forslind, Erik: Crystal structure and water adsorption of clay minerals 
— Sv. Forskningsinst. f. cement 0. betong, Medd. N:o 11. 20 pp., 23 text-figs. 
Sthlm 1948. 


Grip, Erland: On the occurrence of mercury in Boliden and in some other 
sulphide deposits in northern Sweden. — S. G. U., Ser. C, N:o 499 (= Arsh 
42 (1948), N:o 8), 1948. 12 pp. — Of the three stages of ore formation at Bo- 
liden remarkable amounts of mercury were observed in minerals belonging 
to the second stage, the quartz-tourmaline veins, and in the third, the pyrite 
stage. Quantitatively most important of these is sphalerite (one analysis 
0,05 % Hg) but the ratio Hg: Zn is by no means constant. 18 other sulphide 
ores in N. Sweden have been tested on mercury, and it was possible to dis- 
tinguish four groups, the lowest containing <0,0003 % Hg, the othe 
0,0003—0,0006 % Hg, 0,0010—0,0025 % Hg, and 0,0040—0,0080 % Hg. 

E. Ygberg 

Lagercrantz, Ake and Sillén, Lars Gunnar: On the crystal structure of 
Bi,0,CO, (bismutite) and Ca Bi,0,(CO3). (beyerite). — Sthlm, Ark. f. Kemi, 
Min. o. Geol., Bd 25 A, N:o 20. 21 pp.. 7 text-figs. Uppsala 1948. — Bismutite 
has a body-centered cell, Di,, with a = 3,687 A, c = 13,686 A and two 
formula units per cell. The new mineral beyerite is body-centered tetragonal, 
Dih, with a = 3,767 A, c = 21,690 A and two formula units per cell. 

E. Ygberg 


Malmgvist, David: Structure of the Muonionalusta iron meteorite and a 
method of determining the orientation of lamellae of octahedrites. — Bull. 
Geol. Inst. Upsala, Vol. XXXII, 1946—1948, pp. 277—328, 13 text-figs., 
3 plates. Diss. Uppsala 1948. — The lamellar orientation of the Muonionalusta 
iron meteorite is determined by angle measurements of the lamellar traces 
on the different faces of ground and etched samples. It is found that the 
lamellae are not orientated parallel to the faces of an octahedron but to the 
faces of a tetragonal pyramid of a specific character. A method is described 
whereby it is possible, on a given octahedrite to distinguish between the 
octahedral structure and the Muonionalusta structure by determining 01 
one plane only the angles between the traces of the lamellae of four lamella: 


7". 
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ystems. The microstructure of the Muonionalusta iron is described and 
nally it is discussed if the formation of the structure has been controlled 
y a tetragonal phase which would separate during slow cooling of the mete- 
ric iron. The axial ratio of the tetragonal pyramid corresponds to that of a 
stragonal lattice of the so-called closest tetragonal packing. The tetragonal 
ell appears to be a transitional form between the cell of the cubic face- 
entered y-phase and the cell of the cubic body-centered a-phase of iron- 
ickel. Author’s abstract 


Mellis, Otto: Uber das Gefiige des parallelfaserigen Gipses. — Bull. Geol. 
nst. Upsala, Vol. XXXIT, 1946—1948, S. 131—153, 22 Textfig. Uppsala 
948. 


Niggli, P. und Brandenberger, E.: Die mineralogisch-petrographische Be- 
eutung der Reaktionen und Umwandlungen im Festkérperaggregat. — 
estskr. till J. Arvid Hedvall, S. 403—428, 13 Textfig. Goteborg 1948. — 
Ithough these writers admit that solid rocks may change considerably by 
iffusion and replacements of certain components, they are not inclined to 
ecept metasomatic processes in large scale, such as granitizations of clay- 
me sediments. P. H. Lundegardh 


Pehrman, Gunnar: Gahnit von Rosendal auf Kimito, SW-Finnland. — 
ull. Geol. Inst. Upsala, Vol. XXXII, 1946—1948, S. 329—336, 2 Textfig. 
Jppsala 1948. 


-Pehrman, Gunnar: Cristobalit aus einem Schmelzofen. — Bull. Geol. Inst. 
Jpsala, Vol. XXXII, 1946—1948, 8S. 475—478. Uppsala 1948. 
Wickman, Frans E.: Note on schirmerite. — Menasha, Wis., American 


lineralogist, Vol. 33, 1948, p. 262. — It is shown that the mineral schirmerite 
1 A. Harcourt’s tables for identification of ore minerals by means of X-ray 
owder photograms actually is a member of the tetrahedrite group. 

E. Ygberg 


Wickman, F. E.: From the notes of the late K. Johansson. I. — Sthlm, 
. F. F., Bd 70, 1948, pp. 349—350. 

Wickman, F. E.: From the notes of the late K. Johansson. JJ—III. — 
bid., pp. 487—489. — Some hitherto unpublished notes on ankerite and 
derite from the Bleka Mines, Telemarken, Norway, on olivine, spinel, and 
limohumite from Kaveltorp, and on galenobismutite and weibullite from 
ladhammar, Nordmarken, and Falun, Sweden. E. Ygberg 


Minerais 


Bujor, D. Ionescu: Synthetische Versuche iiber die Bildung der Golderz- 


gerstatten zu Brad in Ruminien. — Sthlm, Ark. f. Kemi, Min. 0. Geol., 
d 26 A, N:o 3. 78. Uppsala 1948. 


Geijer, Per: Sveriges malmtillgangar (The ore resources of Sweden). — 
dustriens Upplysningstjinst, Ser. C. 1. 52 pp., 2 text-figs. Sthlm 1948. 
The purpose of this booklet is to inform the general public about the 
edish ore resources. After mentioning some basic facts about geology 
d prospecting the different kinds of iron ores are more closely treated, 
ing of utmost value to the Swedish economic life. The latest figures avail- 
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able about estimated iron ore reserves are given. In conclusion the sulphid 
ores and the metals used in ferroalloys are reviewed. E. Ygberg 


Metz, Karl: Eisen- und Magnesitlagerstatten in den Ostalpen. — Sthlm 
G. F. F., Bd 70, 1948, 8. 363—368, 1 Textfig., Disk. H. Backlund, 8. 36 
—370. 


Mogensen, Fredrik och Lindegrén, Ake: Gorletstjack — en gruvbrytnii 
i svart klimat (Gérletstjack — a mining enterprise in severe climate). 
Sthlm, Tekn. Tidskr., Arg. 78, pp. 396—397, 4 text-figs. Norrképing 194 


R{otheliu]s, E.: Polens kolproduktion (The coal-production of Poland). 
Sthim, Tekn. Tidskr., Arg. 78, pp. 327—328. Norrképing 1948. 


R[otheliu]s, E.: Tennférraden i virlden (The tin resources of the world), 
— Sthlm, Tekn. Tidskr., Arg. 78, p. 328. Norrképing 1948. 


R[otheliu]s, E.: Mineralfyndigheter pa Ceylon (Mineral deposits on Ceylon 
— Sthlm, Tekn. Tidskr., Arg. 78, pp. 328—329. Norrképing 1948. 


R{otheliu]s, E.: Japans volframtillgangar (The wolframite deposits of Ja- 
pan). — SthIm, Tekn. Tidskr., Arg. 78, p. 420. Norrképing 1948. 


Stora Kopparbergs Bergslags Aktiebolag, Sweden: The iron ore mines. 
Guide. — 48 pp., 13 text-figs., 4 plates. Falun 1948. — A brief description 
of the iron mines at Risberg, Blotberg, Tuna Hastberg, and Ramhall intendeg 
as a guide to visitors. These mines may be taken as indicative of develop- 
ments made in mining in Sweden throughout the last 50 years. In additiol 
three important limestone deposits and one quartz quarry are also described 

E. Ygberg 


S[6derstrém], W.: Forenta Staternas mineralférsérjning (Mineral produe- 
tion of U. 8. A.). — Sthlm, Tekn. Tidskr., Arg. 78, pp. 749—750. Norrképing 
1948. ' 


Géologie appliquée 


A.B. Elektrisk Malmletning: The seismic method for dam site and tunne 
investigation. — 16 pp., 13 text-figs. Sthlm 1948. — Since many years the 
seismic method is used in oil field exploration all over the world. This bookle 
describes, with explicit pictures, the use of the method for civil oa 
purposes in Sweden. During the last years the method has found a wide: 
spread application for depth-to-bedrock determinations and for quick recon: 
naissance surveys along river valleys, prior to deciding on the sites of powel 


stations, dams, and tunnels. E. Ygberg 


Brotzen, F.: Djupborrningar i sydviastra Skane under aren 1947—1948 
(Deep borings in SW. Scania during the years 1947—1948). — Sthlm, G. F. F. 
Bd 70, 1948, p. 633. — Two drillholes were carried out by the Geologiea 
Survey of Sweden and one by a private enterprise. The object of these dul 
lings was to investigate the presence of salt water in the highest parts of th 
lower Cretaceous. E. Ygberg 


Caldenius, Carl: Saklig polemik. Nagra anmirkningar med anledning a 
hrr B. Jakobsons och W. Kjellmans genmile p& min kritik av vissa partie 
av Statens geotekniska instituts kompendium i geoteknik 1946 (Positit 
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olemics. Some remarks on account of Mr B. Jakobson’s and Mr W. Kjell- 
nan’s reply on my criticism on certain parts of »A short compend of soil 
nechanics» by the Royal Geotechnical Institute in Stockholm 1946). — 
thim, G. F. F., Bd 70, 1948, pp. 643—645. — A discussion considering some 
emarks upon certain misleading statements. Carl Caldenius 


Furuskog, Jalmar: Det stora arhundradet i Virmlands jiirnhantering (The 
reat century in the history of iron mining in Virmland). — Filipstad, Viirml. 
sergsmannaforen:s Ann., 1948, pp. 39—57. 


Jakobson, B. och Kjellman, W.: Genmiile (Reply). — Sthlm, G. F. F., 
3d 70, 1948, pp. 491—493. — A response to C. Caldenius’ critical remarks 
m certain parts of »A short compend of soil mechanics» by the Royal Geo- 
echnical Institute in Stockholm. Carl Caldenius 

Jerdén, Alfred: Vattenverket 1 Vomb (The water works at Vomb). — 
und, Sv. Geogr. Arsb., Arg. 24, 1948, pp. 171—180, 4 text-figs. English 
ummary pp. 179—180. Also as: Medd. fr. Lunds Univ. Geogr. Inst., N:o 
163. — The water derives from glaci-fluvial gravel and sand deposits SW 
f lake Vombsjén and is led in pipes to the towns of Malmé and Lund. 

R. Sandegren 

Lundberg, Hans: Mining geophysics. — Mining and Metallurgy, Vol. 28, 
N:o0 482, pp. 91—95, 4 text-figs. New York 1947. — Reports on the gradual 
nerease in the use of geophysical investigations in prospecting. Discusses 
levelopments in foreign countries, advances in geophysical education at 
iniversities, and the development of geophysical instruments, particularly 
he airborne magnetometer. Because of its maneuverability the helicopter is 
waised as a surveying aid. Ann. Bibl. of Econ. Geol. 

‘Loéwegren, Gunnar: Den svenska jarnhanteringen genom tiderna (History 

f Swedish iron mining). — Published by Sv. Handelsbanken. 112 pp., 5 text- 
igs. Sthlm 1948. 
_Rénnow, Sixten: Skévde Gasbetong Aktiebolag 1918—1948. Historik till 
olagets trettioarsjubileum (Skévde Light-weight Concrete Company 1918 
—1948. History on account of the Company’s 30th anniversary). — 64 pp., 
10 text-figs. Sthlm 1948. 


Géologie des formations préquaternaires 
Géologie et pétrographie des roches cristallines 


 Asklund, Bror: Bohusskargardens svarta gangar (The black dikes of the 
ohuslin skerries). — Festskr. till J. Arvid Hedvall, pp. 21—80, 7 text-figs. 
éteborg 1948. — In popular form author here gives a survey of the various 
asic dikes that cut the Bohus granite and the surrounding older gneissic 
ocks. The Koster skerries W of Strémstad are especially rich in black dikes. 
he rock of the Koster dikes, a uralite-diabase, has developed before the 
trusion of the Bohus granite, whereas the remaining hypabyssic basites of 
ohuslin are younger than this granite. P. H. Lundegardh 


Du Rietz, Torsten: Berggrunden i trakten av Ingelsby i Lerbiicks bergslag 
as Grundgebirge der Gegend von Ingelsby im Bergwerksdistrikt von Ler- 
ack). — Sthlm, G. F. F., Bd 70, 1948, S. 423—435, 2 Textfig., 1 Tafel. 
nglish summary pp. 434—435. — Die iltesten Gesteine des erzfiihrenden 
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Gebiets in der Gegend von Ingelsby im siidlichen Teil der mittelschwedische 
Provinz Nerike sind Leptit, Andesit, Amphibolit und Kalkstein, die teil 
weise miteinander wechsellagern. Diese svionische Suprakrustalgesteine wur 
den von Gneisgranit intrudiert. Spiter folgte eine umfassende Migmati 
tisierung, die u. a. aplitischen Migmatitgranit von Stockholmgranittypus 
pegmatitischen Muscovitgranit erzeugte. Am jiingsten ist der meistens in 
siv auftretende, grobporphyrische Askersundgranit. Die Erzlagerstatten, 
vorwiegend in Amphibolit nahe an der Grenze gegen Leptit liegen und haupt 
sichlich im Zusammenhang mit der Migmatitisierung gebildet zu sein scheine 
sind wirtschaftlich von geringer Bedeutung. Dominierende Erzminerale si 
Kupferkies, Zinkblende, Markasit und Magnetit. In einigen Lagerstatten bi 
den sulfidische Kobaltminerale eine bemerkenswerte Komponente. 

; Walter Larsson 


yon Eckermann, Harry: The alkaline district of Alné Island. — §. G. U. 
Ser. Ca, N:o 36. 176 pp., 51 text-figs., 60 plates. Swedish summary pp. 16 
—176. Sthlm 1948. — Diese wichtige und umfangreiche Monographie iiber 
das bekannte Nephelinsyenitgebiet der Insel Alnéd, Nord-Schweden, gibt 
verschiedener Hinsicht ein neues Bild vom Bau des Gebiets und Genesi 
der Gesteine. So ist dem Fenitisierungsprozess, d. h. der metasomatische! 
Umwandlung in situ von saurem, archiischem Migmatit zu untergesittigte: 
alkalinen Gesteinen, eine gréssere quantitative Bedeutung als friiher ber 
gelegt worden. Das Fenitgebiet wird in sechs Zonen eingeteilt, vom dussez 
sten, nur thermodynamisch beeinflussten Migmatit iiber die quarzsyenit 
schen, syenitischen, nephelinsyenitischen und ultrafenitischen Zonen bis 
innersten, rheomorphen Fenitzone, wo Aufschmelzung und Fliessbewegungen 
zu beobachten sind. Innerhalb einer hybriden Ubergangszone folgen die 
eigentlichen, aus der intrusiven, karbonatreichen, magmatischen Lésung a 
kristallisierten Alkaligesteine, die teils melanokrat (Melteigit, Malignit, Jacu- 
pirangit u. s. w.), teils leukokrat (Urtit, Juvit, [olith, Foyait u. s. w.) sind. 
Das Karbonat ist zu einer zentralen Calcitmasse angereichert worden. Dieser 
Sévit durchsetzt als ein breccienartiges Gangnetz die iibrigen Gesteine des 
Gebiets. Diese Sdvitbreccien zeigen an, dass der bei fortschreitender Silt 
fizierung und Kristallisation zunehmende Kohlensiuredruck durch eine ex 
plosive Zersprengung des Daches der Intrusion plétzlich entlastet wurde, 
Der Sprengungsfokus soll etwa 1,2 km unterhalb der jetzigen Tagesoberfliche 
gelegen sein. Das Studium der alkalinen Gange im Alnégebiet zeigt, dass spa 
ter noch wenigstens zwei Explosionen mit jedesmal tiefer liegendem Fokus 
(2 bzw. 7 km) eingetroffen sind. Die erstere dieser Sprengungen veranlasste 
die Entstehung konischer Ringginge von Alvikit (calcitischem Karbonatit) 
nebst Radialgingen von Nephelinsyenit und Alvikit, die letztere lieferte das 
Material zu konischen Ringgingen von Beforsit (dolomitischem Karbonatit) 
ebenso wie zu Radialgingen von Beforsit, Alndit und Kimberlit. Die alnéiti- 
schen und kimberlitischen Radialgiinge geben eventuell eine vierte, tief ge- 
legene Explosion zu erkennen. Ein Versuch zu Beurteilung der Druck- und 
Temperaturverhiltnisse in verschiedenen Teilen der Alnéintrusion wird ge 
macht. Die Diskussion des Chemismus der Gesteine stiitzt sich auf nicht 
weniger als 123 vollstindige Gesteinsanalysen. Die Entstehung der alkalinen 
Gesteine der Insel Alné ist erwiesenermassen friihstens in spatjotnischer Zet 
stattgefunden, und ein permisches Alter scheint nicht ausgeschlossen zu sei 

Walter Larsson 


sd 71. H. 4] REVUE ANNUELLE 1948 559 


Gavelin, S.: Adakomradet. Oversikt av berggrund och malmer (The Adak 
rea. A review of geology and ore deposits). — Sthlm, 8. G. U., Ser. C, N:o 
90 [= Arsb. 41 (1947), N:o 9], 1948. 54 pp., 19 text-figs., 2 plates. English 
ummary pp. 51—53. — Das sulfiderzfiihrende Adakgebiet im nordwest- 
chen Teil des Skelleftefeldes, Nord-Schweden, wird von einer unteren vul- 
anisch-sedimentiiren Abteilung aufgebaut, die aus quarzitumgewandelten 
vuren Vulkaniten und einer diese iiberlagernden Serie von gebinderten und 
eschichteten, teilweise tuffitischen Sedimenten mit primir kalkigen bzw. 
raphitphyllitischen Einlagerungen und einem michtigen andesitisch-basal- 
schen Vulkanithorizont besteht. Dariiber folgt eine obere vulkanische Serie 
lit basaltischen Andesiten, Andesiten, Daziten und Lipariten. Die untere 
ulkanische bzw. die gebinderte Serie diirften der unteren Vulkanitserie bzw. 
er Phyllitserie in éstlicheren Teilen des Skelleftefeldes entsprechen. Die 
bere vulkanische Serie hat mit den Arvidsjaurporphyren grosse Ahnlich- 
eit. Die Suprakrustalgesteine werden von Graniten umrahmt, die zur jiing- 
en prikambrischen Granitgruppe der Gegend gerechnet werden. Der tek- 
mnische Bau des Gebiets wird von einer verhiltnismissig flachen, domarti- 
en Aufwélbung gekennzeichnet mit den altesten Gesteinen im Zentrum des 
loms. Ausser der allgemeinen Tiefenmetamorphose haben sich die Kon- 
uktmetamorphose von seiten des Granits und Umwandlungen im Zusam- 
venhang mit der Erzmineralisation geltend gemacht. Vier bauwiirdige Erz- 
werstiitten, drei von Kupferkies und Magnetkies mit etwas Arsenkies und 
ine von Schwefelkies mit etwas Magnetkies, Kupferkies und Zinkblende ge- 
ennzeichnet, sind im zentralen Teil des Doms, in den quarzitumgewandelten 
vuren Vulkaniten und in der Grenzzone gegen den gebiinderten Komplex, 
ngetroffen worden. Die Erzbildung wird mit dem die Suprakrustalgesteine 
mgebenden und teilweise iiberlagernden spitprikambrischen Granit in Ver- 
indung gebracht und also zu einer spiteren Periode als die der Entstehung 
er Hauptmasse der Erzlagerstitten des Skelleftefeldes gerechnet. 

Walter Larsson 


Kautsky, Gunnar: Die kaledonischen Sulfiderze und die palingenen Pro- 
esse. Hin Diskussionsbeitrag. — Sthlm, G. F. F., Bd 70, 1948, 8. 357—359. 
- The Swedish Caledonian sulphide ores show a distinct local relation to 
rdovician — Silurian greenstones (effusives and intrusives) as well as to 
vée-Silurian or post-Silurian palingenetic granites. Author concludes that the 

phide mineralization is related to the Ordovician and Silurian greenstones. 
he concentration of sulphide minerals to ore deposits, however, happened 
uch later in intimate connection with the palingenetic processes. 

Gunnar Kautsky 

Landergren, Sture: On the geochemistry of Swedish iron ores and associated 
eks. A study on iron-ore formation. — Sthlm, §. G. U., Ser. C, N:o 496 
Arsb. 42 (1948), N:o 5], 1948. 182 pp., 31 text-figs. Diss. — By means of 
etrochemical analyses some significant minor constituents have been de- 
rmined in samples mainly from the pre-Cambrian iron-ore regions of Swe- 
n. For the sake of comparison some samples of iron ores of different age 
m non-Swedish regions have been analysed. On the basis of the analytical 
ta available some significant statistical quantities have been computed 
iron ores as well as in the main igneous rock series. Special regard has been 
id to the relationship between the distribution principles governing some 
jor constituents in the iron ores, on the one hand, and in the igneous rocks 
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on the other. A method is proposed for geochemical investigations of igneou 
rocks by means of statistical data. With the aid of geochemical premises tl 
endogene relationship between iron ores and their associated igneous ro¢ 
has been discussed. A theory on the principles governing the formation « 
iron ores has been advanced, and employed with special regard to the orig 
of the pre-Cambrian iron ores of Sweden. Author’s abstrac 


van Overeem, A. J. A.: A section through the Dalformation. A contributio 
to the geology of Dalsland, 8.W. Sweden. — Diss. 131 pp., 28 text-figs., 
~ plates. Leiden [1948]. — See criticism in English by W. Larsson in G. F. F 
Bd 70, 1948, pp. 634—638. 


Géologie et pétrographie des formations postarchéennes 


Brotzen, F.: The Swedish Paleocene and its foraminiferal fauna. — Sthlm, 
S. G. U., Ser. C, N:o 493 [= Arsb. 42 (1948), N:o 2], 1948. 140 pp., 41 tex 
figs., 19 plates, 1 table. — Paleocene deposits have hitherto been kno’ 
in Sweden as bedrocks only at Klagshamn, about 10 km § of Malmé, and ¢ 
erratic boulders from Ystad in the southern, and from the environs of Ma 
hem in the eastern part of Scania. In this paper Paleocene bedrocks are state 
also at Ystad, and author considers that the Paleocene boulders at Mag! 
hem indicate that their original bedrocks are situated in the neighbourhoo 
New sections from the occurrences at Klagshamn and Ystad are described 
By aid of the foraminiferal fauna the stratigraphical range of the Swedi 
Paleocene is discussed and correlated with the Paleocene deposits in Dem 
mark, Russia, Germany, the Netherlands, Belgium, England, and U. S. 4 
A great number of foraminifera are listed, described, and pictured. . 

R. Sandegren 

Cleve-Euler, A. und Hessland, I.: Vorlaiufige Mitteilung iiber eine neuent 
deckte Tertiirablagerung in Siid-Schweden. — Bull. Geol. Inst. Upsala, 
Vol. XXXII, 1946—1948, S. 155—182, 2 Textfig., 16 Taf. Uppsala 1948. 
— Samples of a greenish and dark clay (thickness 34 m) from a well-drilling 
carried out near Ahus, N.E. Scania, were investigated and discussed from 
a petrological, faunistical, and geological point of view by I. Hessland. The 
fossil flora (about 53 species of Diatoms and 7 forms of Silicoflagellates) was 
examined by A. Cleve-Euler. It was found to have a close affinity to the 
flora of the Lower Eocene so-called Moler on the Island of Mors, ya 
This is the first instance in which strata of Eocene age are recorded from 
Sweden. (a2 Regnéll — 

Jaanusson, V. and Martna, J.: A section from the Upper Chasmops series 
to the Lower Tretaspis series at Fjicka rivulet in the Siljan area, Dalarne. 
— Bull. Geol. Inst. Upsala, Vol. XXXII, 1946—1948, pp. 183—193, 3 text 
figs., 2 plates. Uppsala 1948. — The outcrops of the Ordovician rocks af 
Fjaicka are mapped, and detailed lithological and stratigraphical dese ip: 
tions are given of the upper part of the sequence exposed at this local iy 
Six beds of bentonite, 6 cm to min. 26 cm thick, are reported from the Chas 
mops beds below the typical Macrourus limestone. Similar clay beds wer 
also discovered in the region of the Kullsberg limestone in the Nitts]6 area 
The Slandrom limestone below the Black Tretaspis shale at Fjicka has yiel 
ded Tretaspis seticornis (H1s.), indicating that at least the upper part of thi 
limestone should be included in the Tretaspis series. P. Thorslund 
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Jeletzky, J. A.: Zur Kenntnis der Oberkreide der Dnjepr-Donetz-Senke 
d zum Vergleich der russischen borealen Oberkreide mit derjenigen Polens 
d Nordwesteuropas. — Sthlm, G. F. F., Bd 70, 1948, 8. 583—602, 4 Text- 
., 1 Tabelle. 


Regnéll, Gerhard: An outline of the succession and migration of non- 
noid pelmatozoan faunas in the Lower Paleozoic of Scandinavia. — Sthlm, 
k. f. Kemi, Min. 0. Geol., Bd 26 A, N:o 13. 55 pp., 4 text-figs., 2 tables. 
ypsala 1948. — It is demonstrated that the number of species of non- 
noid Pelmatozoa, first and foremost Hydrophoridea, in the Lower Paleo- 
ic sequence of Sweden reaches a pronounced maximum in the Upper 
andeilian. Minor maxima of the curve showing the stratigraphic distribution 
these organisms fall within the Upper Skiddavian and the Lower Llando- 
rian respectively. Evidence is presented that the Ordovician and Lower 
urian Pelmatozoans of Scandinavia were migrants from the East Baltic 
ovinces, replaced in Middle and Upper Silurian time by Echinoderm ele- 
ents of westerly origin. G. Regnéll 
Thorslund, Per: De siluriska lagren ovan pentameruskalkstenen i Jaimt- 
nd (On the Silurian beds above the Pentamerus limestone in Jemtland. 
scription of fossils). — Sthlm, 8. G. U., Ser. C, N:o 494 [= Arsb. 42 (1948), 
0 3], 1948. 38 pp. 19 textfigs., 1 plate. English summary pp. 30—38. — 
ve Jemtland Silurian beds above the Pentamerus limestone are restricted 
the western, overthrust region of the Storsjén area and are mainly grapto- 
e shales. Stratigraphically these shales begin with the Upper Valentian 
ne of Monograptus turriculatus, the lowermost part corresponding to the 
yhemian Rastrites linnaei zone. Tuffitic (metabentonitic) beds are exposed 
several localities, the thickest bed (about 0,5 m) lying at the very base 
the shales, and at least two layers in shales with Monogr. discus. At Bang- 
en and Hkeberg in the parish of Offerdal, where the most complete section 
available, somewhat calcareous and sandy shales even occur and, further- 
ore, a series of dark shales and fairly thick beds of graywacke in which 
wosites gothlandicus forma forbest was found. 

Petrological description by Dr. N. Sundius and three analyses of the tuf- 
ic rocks are added, and tectonic conditions are discussed. (Further investiga- 
ms by the writer have revealed, however, that some of the tectonic con- 
lerations in the paper are not valid. Thus, the Bangasen series does very 
ely not belong to a new nappe but to the Féllinge nappe.) 

f the fossils described there are four new species: Monograptus multitheca, 
pribyl, M. praecultellus, and Monoclimacis waernt. P. Thorslund 
horslund, Per: Silurisk bentonit fran Gotland (Silurian bentonite from 
tland). — Sthlm, G. F. F., Bd 70, 1948, pp. 245—246. — The presence of 
tonitic clay in the Silurian strata of Gotland is indicated by the occur- 
ce of a rock sample in old collections of the Swedish Geol. Survey Mu- 
m. The sample derives from a thin light-gray layer beneath a bed with 
icklandinia lirata in the Lower Visby Marl which by stratigraphical con- 
erations is proved to belong to the Upper Valentian, very likely to the 
e of Monograptus crenulatus. Thin layers of similar bentonite are re- 
ed from graptolite shales of the same age in Scania. P. Thorslund 
orslund, Per: Om ordovicisk bentonit pé Bornholm (On Ordovician ben- 
ite in the island of Bornholm, Denmark). — Medd. fr. Dansk Geol. Foren., 
11, 1947, pp. 171—178. Kobenh. 1948. 

1—490060. G. F.F. 1949. 
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Thorslund, Per: Bentonit og Skiferler (Bentonite and shaly clay). — Ibid. 
pp. 225—226. Kobenh. 1948. — As the occurrence of bentonite in the Born 
holm Middle Ordovician, reported by the author in 1945, had been consideree 
doubtful by the Danish geologist R. Bogvad an analysis and a brief descrip 
tion is given of the sample on which the report was founded. The strati 
graphy of the Bornholm bentonite beds are discussed in both papers, th 
latter one merely being a reply to some critical remarks by Bogvad. . 

P. Thorslund 


Troedsson, Gustaf: Om fynd av ritiska fossil i Skane (On discoveries 0 
Rhaetic fossils in Scania, Sweden). — Sthlm, G. F. F., Bd 70, 1948, pp. 52 
—550, 6 text-figs. English summary pp. 548—549. — A dwarf Avicula con 
torta fauna, comprising 9 species of marine Lamellibranchs (but not th 
zone fossil itself) is made known from the upper Vallikra beds at Ostraby 
near Kattarp, N.W. Scania, South Sweden. Scanian Rhaetic fossils previoush 
collected and in part recorded in the literature are discussed, and their strat 
graphic position is settled. It is proved definitely that the »Pullastra» bed 
are Liassic in age, as pointed out by the author in previous papers, wheres 
they were considered Rhaetic by Lundgren (1878, 1881). It is observed that 
all Lamellibranchs of the »Pullastray beds are truly Rhaetic; that Osére 
hisingert Nuss. is probably the same species as O. liassica Srricku. and @ 
irregularis Mtnsv.; that Mytilus minutus Lunpar. (non GOLDF.) is a syne 
nym of M. hoffmanni Niss.; that Protocardia suecica LuNDGR. is probably 
identical with P. philippiana Dunxer; that »Pullastray elongata H&BER? 
1869, LunpGREN 1878 is a species of Hotrapeziwm different from E. elong- 
atum (Moore 1861), for what reason the new name F. pullastra is proposed 
for the Swedish species; and, finally, that Avicula nilssont LUNDGR. and 
Gervillia angelint LuNDGR. are synonyms, the last mentioned having to be 
dropped. G. Regnéll © 


Waern, Bertil, Thorslund, Per, and Henningsmoen, Gunnar: Deep boring 
through Ordovician and Silurian strata at Kinnekulle, Vestergétland. With 
a preface by G. Siive-Séderbergh (+). — Bull. Geol. Inst. Upsala, Vol. XX XIL 
1946—1948, pp. 337—474, 15 text-figs., 7 plates. Uppsala 1948. — The boring 
carried out in 1944 was made for the Palaeontological Institute of Uppsala 
with necessary economic support from the University. The core obtained at 
Kullatorp, a locality at the level of nearly 23 m below the diabase of Hég- 
kullen, comprises 88,66 m and, stratigraphically, the lowermost Retiolites 
beds downwards to the basal part of the Middle Ordovician Chasmops series. 
This series — treated by the reviewer — is proved to be more than 25,5 m 
thick. It has a great content of argillaceous material among which the ben- 
tonite clay is most remarkable, occurring as it does in a lot of beds, some 
of them being fairly thick. The upper boundary of the series is situated im 
a bed of partly phosphatic limestone containing T'retaspis ceriodes and over: 
lying black shales, 1 m thick, with Dicranograptus clingani. The lowermost 
core portion is partly rich in limestone, and as indicated by the shelly fauna 
it corresponds to the Flagkalk or the zone of IJlaenus crassicauda in Dalarne 
and, thus, to the zone of Nemagraptus gracilis. The Tretaspis series, inves: 
tigated by Henningsmoen, is nearly 28 m thick and mainly built up of shales 
and mudstone of various colours — in ascending order: black or dark-gray 
greenish gray, and brownish red, occasionally green, with two thin layers 0 
violet bentonite. Beneath the red mudstone there is a bed of gray compat’ 
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imestone of the Masur limestone type, 1,2 m thick, and at the top of the 
eries gray fine sandstone. The Silurian strata of Kinnekulle, about 59 m 
hick, are treated by Waern who also gives an introduction with remarks 
m. the boring. The Dalmanitina beds, considered as basal Silurian, are conglo- 
neratic at the base and consist of limestone upwards grading into calcareous 
andstone. The Rastrites beds, separated from the Dalmanitina beds by a 
liscontinuity surface, are 29,4 m thick, the bulk consisting of gray or dark 
nudstone with scattered bands of black mudstone and beds of black shale. 
In the lower half there are some limestone intercalations, in the upper half, 
ipproximately corresponding to the Upper Llandovery, scattered portions 
of reddish mudstone occur and thin layers of greenish or yellowish gray ben- 
jonite as well. The Retiolites beds, of which slightly more than 3 m were bo- 
ed, are about 26 m thick at Kinnekulle, and belong to the zones of Spiro- 
jraptus spiralis and Cyrtograptus lapwortht. They mainly consist of gray 
ud dark mudstone with evidence of contact-metamorphic influence increasing 
sowards the overlying diabase. Diagrams of different core portions, chemical 
analyses, lists and descriptions of fossils, of which there are some new species, 
und tables of correlation are given. From the borings at Kullatorp and Norra 
Skagen the thickness of the Kinnekulle Ordovician and Silurian strata can 
be estimated at 112 m and 59 m respectively. P. Thorslund 


Paléophytologie 


Erdtman, G.: Did dicotyledonous plants exist in early Jurassic times? — 
Sthim, G. F. F., Bd 70, 1948, pp. 265—271, 15 text-figs. — Tricolpate pollen 
grains, described in the present paper under the name T'ricolpites (Hucom- 
miudites) Troedssoni nova sporomorpha, occur regularly in the early Juras- 
sic shale at Palsj6 in northwestern Scania. Grains or-spores of this particular 
bype have only been met with among dicotyledonous plants. They do not, 
according to our present knowledge, occur in recent and fossil monocotyle- 
dons, chlamydosperms, gymnosperms, ferns, or mosses. Author’s abstract 


Lundblad, Britta: On some Caytonia-like plant-remains from the coal- 
mines of Bjuv in Scania (Rhaetic). — Sthlm, Sv. Botan. Tidskr., Bd 42, pp. 
34—86, 2 text-figs. Uppsala 1948. 


Paléozoologie 


Bohlin, Birger: The sabre-toothed tigers once more. — Bull. Geol. Inst. 
psala, Vol. XXXII, 1946—1948, pp. 11—20, 1 text-fig. Uppsala 1947. 


Dahr, Elias: On the systematic position of Phlaocyon leucosteus MATHEW 
nd some related forms. — Sthlm, Ark. f. Zool., Bd 41 A, N:o 11. 15 pp., 
text-figs. Uppsala 1948. 


Jarvik, Erik: On the morphology and taxonomy of the Middle Devonian 
steolepid fishes of Scotland. — Sthlm, Kungl. Sv. Vet. Akad. Handl., Ser. 
, Bd 25, N:o 1. 301 pp., 85 text-figs., 37 plates. Uppsala 1948. 


Jarvik, Erik: Note on the Upper Devonian Vertebrate fauna of Hast Green- 
and and on the age of the Ichtyostegid Stegocephalians. — Sthlm, Ark. f. 
Zool., Bd 41 A, N:o 13. 8 pp. Uppsala 1948. 
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Jeletzky, J. A.: Zur Kenntnis der oberkretazischen Belemniten. II. - 
Sthim, G. F. F., Bd 70, 1948, 8. 219—232, 4 Textfig. 


Regnéll, Gerhard: Swedish Hybocrinida (Crinoidea Inadunata Disparata; 
Ordovician — Lower Silurian). — Sthlm, Ark. f. Zool., Bd 40 A, N:o 9. 27 
pp., 4 text-figs., 4 plates. Uppsala 1948. — A review of the peculiar Crinoid 
group Hybocrinida as represented in Swedish deposits. Questions of morpho- 
logic, taxonomic, phylogenetic, and stratigraphic interest relative to the ma 
ter are discussed. The following species are described: Hoplocrinus dalecarle 
cus n. sp., Cornucrinus mirus n. sp., genotype of Cornucrinus n. gen., and @, 
longicornis n. sp. G. Regnéll 


Regnéll, Gerhard: Echinoderms (Hydrophoridea, Ophiocistia) from the 
Ordovician (Upper Skiddavian, 3 ¢ f) of the Oslo region. — Norsk Gee 
Tidsskr., Bd 27, pp. 14—58, 6 text-figs., 2 plates. Oslo 1948. 


Troedsson, G.: Fynd av fossila fiskar fran Hanaskog (Finds of fossil fishes 
from Hanaskog). — Sthlm, G. F. F., Bd 70, 1948, pp. 499—500. — Note on 
some new and older finds of bony fishes in the Cretaceous shell-dust limeston 
(so-called Mucronata limestone, Upper Senonian) at Hanaskog, N.E. Scant 
South Sweden. According to determination by E. Stensié one of the new s 
cimens is a representative of the genus Dercetis. G. Regnéll - 

Westergard, A. H.: Non-Agnostidean trilobites of the Middle Cambrian o 
Sweden. I. — Sthlm, 8. G. U., Ser. C, N:o 498 [= Arsb. 42 (1948), N:o 7], 
1948. 32 pp., 1 text-fig., 4 plates. — The following genera are dealt with: 
Burlingia, Schmalenseeia, Proceratopyge, Dorypyge, Corynexochus, Dolicho- 


metopus, Andrarina, Nericia nov., Conokephalina, Acrocephalites, Ullaspi 


nov., and Toxotis. Author’s abstract 
' 


: 
e 


Géologie quaternaire ' 
Dépots et phénomeénes glacials 

AhlImann, Hans W:son: Glaciological research on the North Atlantic coasts: 
— Roy. Geogr. Soc. Research Ser., N:o 1. 83 pp., 44 text-figs. London 1948: 
— This important publication summarizes the main results of the author's 
different expeditions to Jotunheim, Norway; West-Spitzbergen; North-East 
land; Vatnajokull, Iceland; and North East Greenland. Prof. Ahlmann first 
describes the regions examined and the area distribution curves of different 
glaciers investigated. Comparative discussions of the accumulation anc 
ablation on different glaciers under various climatic conditions are following 
and conclude with chapters on the variation with height of the firn limit: 
and the regime of the glaciers. Some few results on glacier movement are 
treated and the survey is concluded with chapters on the geophysical classi 
fication of glaciers and climatic causes of glacier variations, dealing primarily 
with the influence upon glaciers of the recent climatic improvement. 


C. C. Wallén 


AhImann, Hans W:son: The present climatic fluctuation. — London 
Geogr. Jour., Vol. CXII, 1948, pp. 165—195, 8 text-figs.,1 plate. — A com 
prehensive paper, dealing with the climatic registrations by meteorologica 
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ecords, the shrinking of glaciers and drying up of tropical regions, oceano- 
graphical and biological changes, and the rising of the ocean level. 


EK. Fromm 


Backlund, Helge G.: Zur Abwehr und Zurechtstellung. — Sthlm, G. F. F., 
Bd 70, 1948, S. 247—250. 

Backlund, H. G@.: Schlusswort. — Ibid., 8. 252. — Polemics versus Cal- 
lenius and Fromm concerning their criticism of a paper by A. Cleve-Euler, 
ee below and these transactions, Vol. 70, p. 566. R. Sandegren 


Caldenius, Carl and Fromm, Erik: Erwiderung. — Sthlm, G. F. F., Bd 70, 
L948, S. 250—252. — A reply with some critical remarks considering Pro- 
essor H. Backlund’s defence in favour of Dr. A. Cleve-Euler’s paper on the 
Pleistocene glaciations in Sweden. Carl Caldenius 


Geijer, Per: Nagra synpunkter pa isavsmiltningens forlopp i nordligaste 
Sverige (Some points of view on the course of the melting away of the in- 
and ice in northernmost Sweden). — Sthlm, G. F. F., Bd 70, 1948, pp. 575— 
982, 1 text-fig. English abstract p. 575. — The last ice-shed E. of the moun- 
ains in Northern Sweden cannot be traced N. of Lake Stora Lulevatten. 
he recession of the ice border S.H. and E. of Gallivare led to a deep em- 
yayment in the border, one portion swinging W. and S.W. past Gillivare 
ind the other towards N.W., where a considerable pause in the retreat is 
narked by the Junosuando moraine belt. It is emphasized that this pause 
ndicates an increased activity of the ice, sufficient to counterbalance melting. 
in this connection, the meaning of the term »dead ice moraine» is discussed. 

Author’s abstract 


Gillberg, Gunnar: Den glaciala, premarina utvecklingen inom den senkvar- 
fira Viskafjordens sidodalar (The Glacial pre-marine development of the 
ateral valleys of the Late-Quaternary Viskan Fiord). — Sthlm, G. F. F., 
3d 70, 1948, pp. 437—486, 23 text-figs. English abstract p. 437. Also as: 
Medd. fr. Sthlms Hégsk. Geol. Inst., N:o 88. — At the recession of the last 
ce cap from the Swedish West Coast an extensive system of ice-dammed 
akes were formed at nunataks and along the valley-sides. By plotting the 
hore levels and drainage channels of the ice lakes into diagrams the ice re- 
ession can be reconstructed. The slope of the ice surface at the oldest stage 
nvestigated was 0,35 m per 100, and at the end of the melting period 0,2 m 
er 100. EK. Fromm 


Gustafsson, Gustaf G.: Dyner och pseudodyner vid Vasterdalalven i Jarna 
Dunes and pseudo-dunes at the river Vasterdalilven in Jarna). — Sthlm, 
r F. F., Bd 70, 1948, pp. 609—621, 11 text-figs. English abstract p. 609. 
‘Iso as: Medd. fr. Uppsala Univ. Geogr. Inst., Ser. A, N:o 60. — In Jarna 
y the river Vasterdalalven in Dalecarlia, Middle Sweden, there are some 
cattered dunes on both sides of the river. The main acting winds seem to 
lave come from the N and NW. Some of the ridges, however, are not made 
yy winds but they are parts of a marginal deposit which have been built 
ip against ice-fragments in an ice-lake. Author’s abstract 


Halden, Bertil: Osterdalilven—Siljan—Oreilven, ett triangeldrama i fér- 
istorisk tid (The river Osterdalilven, lake Siljan, and the river Oreilven 
uring prehistoric times). — Ingeniérsklubbens i Falun Forh., 1947, pp. 15— 
0, 11 text-figs. Falun 1948. — A popular account of the course of vanishing 
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of the inland-ice in the Siljan district and of the changes in the draina 
systems during Late-Glacial times. The remarkable deep-furrow on the be 
tom of lake Siljan is considered to be a result of sub-glacial river-erosi 

R. Sandegrer 


Hoppe, Gunnar: Isrecessionen fran Norrbottens kustland i belysning : 
de glaciala formelementen (The ice recession from the lower regions of Not 
botten as illustrated by the land formations). — Uppsala, Geographica, 
20, 1948. 112 pp., 42 text-figs., 1 plate. — In the southwestern part of Nor 
botten at the northernmost Swedish Bothnian coast terminal moraines 
annual type sensu De Geer are very common. They are excellently disce! 
ible on aerial photographs also in wooded country. The author however 
plains them as successive marks of an ice margin, intermittently recedii 
through calving of icebergs, not as traces of annual winter stagnations. T 
»Kalix Ground Moraine», a moraine consisting of sedimentary fine sand, at 
the main features of the ice recession are discussed. EK. Fromm 


Hérner, Nils G.: A Late-Glacial specimen of Lucioperca lucioperca and 
environments. A study of some Uppsala clay varves. — Bull. Geol. Inst. 
sala, Vol. XXXII, 1946—1948, pp. 195—276, 14 text-figs. Uppsala 1 
— See abstract in these transactions, Vol. 70, 1948, p. 566. 


Jaanusson, V.: Uber die glaziale Erosion in Nordestland. — Bull. Ge 
Inst. Upsala, Vol. XXXII, 1946—1948, S. 21—28, 1 Textfig. Uppsala 194 


; 

Lundqvist, G.: Blockens orientering i olika jordarter (The orientation | 
boulders in different soils). — Sthlm, 8S. G. U., Ser. C, N:o 497 [= Arsb, 4 
(1948), N:o 6], 1948. 29 pp., 10 text-figs. English abstract p. 3. — The bou 
der material in glacifluvial deposits, shore sediments, solifluction earth 
and till has been investigated according to a method being a modification | 
the one worked out by Richter. It is shown that most of the boulders a 
orientated with their long axes perpendicular to the direction of the transpo 
in the sediments but parallel to this direction in solifluction earths and ti 
A comparison between the surface forms of the deposits and the orientatic 
of the boulders gives a better idea of the genetics of the soils. In certain ares 
with a complicated history of development the study of the parallel orient 
tion of the boulders is thus valuable. The figures elucidate these variol 
conditions. Author’s abstract 


*Mannerfelt, Carl M:son: Den stora glaciirdéden i Glacier Bay, Alasl 
(The great glacier-death at Glacier Bay in Alaska). — Sthlm, Till fjall 
Arg. 20, pp. 55—61, 4 text-figs. English summary pp. 60—61. Falun 194 


Milthers, V.: Et Tilbageblik over Strejftog efter Ledeblokke gennem 4 
Aar 1898—1937 (A retrospect on investigations on indicator-boulders 188 
—1937). — Medd. fr. Dansk Geol. Foren., Bd 11, 1948, pp. 247—305, 21 tex 
figs. Kobenh. 1949. 


Sundius, N. och Sandegren, R.: Interglacialfyndet vid Langsele. Med 
drag av T. Lagerberg, C. Lindroth och H. Persson. Bihang: Nya data réran¢ 
det interglaciala Bollnasfyndet av B. Halden (The Interglacial find fro 
Langsele. With contributions by T. Lagerberg, C. Lindroth, and H. Persso: 
Appendix: New data concerning the Interglacial find from Bollniis by 1] 
Halden). — Sthlm, 8. G. U., Ser. C, N:o 495 [= Arsb. 42 (1948), N:o 4 
1948. 46 pp., 11 text-figs. —- By excavations for building of a new electr 
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power station at Hjilta on the river Faxiilven near Lingsele in Angerman- 
land a 2,4 m thick layer of fossiliferous mud and sand was discovered. This 
layer rests upon moraine and is overlain by 22,6 m moraine, gravel, and 
Late-Glacial clay. It contains plant remains as pieces of wood, seeds and 
pollen of phanerogames, mosses, spores of Lycopodium, and lacustrine dia- 
toms. The flora indicates a climate similar to that now prevailing in the 
district. The geological conditions prove that the fossiliferous beds were 
deposited during the last Interglacial period. Of special interest is the Inter- 
glacial insect-fauna, 22 species of Coleoptera, treated by Lindroth. It com- 
prises some species which demand a cooler and some species which demand 
a warmer climate than that of to-day in the district. Furthermore five species, 
found in the Interglacial mud, do not live in the district nowadays. In an 
appendix Halden gives some supplementary notes concerning the earlier 
described Interglacial layers at Bollnis in Hilsingland. The paper ends with 
a survey of the Interglacial and Interstadial deposits in Sweden. 
R. Sandegren 


*Angstrém, Anders: Laviner och snéskred (On avalanches). — Sthlm, Jor- 
den runt, 1948, pp. 188—196, 6 text-figs. 


Variations de niveau 


Bagge, Axel: Stenalderslandskapet Sddermanland (The Stone Age pro- 
vince of S6dermanland). — Sthlm, Fornvannen, 1948, pp. 352—360. English 
summary pp. 370—371. — Author reviews some results of 8. Florin’s (see 
below) archaeological and Quaternary geological investigations in Séder- 
manland. The dating of the beginning of the »Vra culture» to c. 3 T00O—3 500 
B. C. is considered impossible of acceptance from the archaeological point 
of view. The detailed curve for shore shiftings in east-central Sweden from 
the period 8000—1000 B. C. must be considered of no great value for archaeo- 
logical dating purposes, as long as its real basis is not submitted to expert 
judgment. The series of settlement strata at Dammstugan appear to Florin 
to be an important geological-archaeological support for his hypotheses as 
regards changes in the shore-line and the settlements during the Ertebelle 
and Neolithic periods. However in Quaternary geological quarters doubts 
are thrown on Florin’s interpretation of the origin of the series of strata, and 
Bagge considers that the material from the archaeological finds from those 
places is all too meagre to permit of such conclusions. 

From the author’s abstract 


Florin, Sten: Kustférskjutningen och bebyggelseutvecklingen i dstra Mel- 
lansverige under senkvartir tid. II. De baltiska strandbildningarna och sten- 
Aldersboplatsen vid Dammstugan nara Katrineholm (The changes of level 
and the development of settlement in Eastern Middle Sweden during Late- 
Quaternary time. Il. The Baltic littoral deposits and the Stone-Age dwelling 
place at Dammstugan near Katrineholm). — Sthlm, G. F. F., Bd 70, 1948, 
pp. 19—196, 65 textfigs., 2 plates. Deutsche Zusammenfassung Ss [es— 
192. Also as: Medd. fr. Sthlms Hogsk. Geol. Inst., N:o 85. — The Stone-Age 
site at Dammstugan is situated just west of Katrineholm, Sjéholms Satert, 
Ostra Vingiker, Sédermanland. The excavation area comprises a southern 
slope of a prehistoric creek. A Littorina accumulation exhibits four or five 
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culture strata, bounded by an early Baltic shore-line, 42—45 m above th 
present sea-level. On the summit of the Littorina accumulation the sho 
terraces cut into one another or coincide. Here, therefore, even the oldes 
culture stratum lies only an insignificant distance below the present groun 
level, and Mesolithic objects are mixed up with finds from later periods. Bi 
within the shore zone where the various culture strata are separated by Balti 
sand, deposited during the oscillations of the shore-line, the finds in the loy 
est culture stratum consist only of axes made from naturally formed stones 
and primitive, roughly chipped diabase axes, sharpened only at the edge 
In the upper strata are found round axes and, in addition, Neolithic axes, 
such as polished thin-butted axes and thick-butted axes (older types). 
Geographical investigations have been carried out at Dammstugan t 
determine the order of the early shore-levels within the height zone of the 
first two Littorina transgressions. Pollen and diatom diagrams have been 
worked out, and have resulted in data giving the dates of the shore-level 
bordering on the site and the amounts of the Littorina transgressions. 
Sten Florin 

von Post, Lennart: Ovre Klaralvsdalens fornfjord (The ancient fiord of the 
upper Klaralven valley). — Sthlm, G. F. F., Bd 70, 1948, pp. 197—209. Eng- 
lish abstract p. 197. Also as: Medd. fr. Sthlms Hogsk. Geol. Inst., N:o 8 
— The raised shore-levels and sediment terraces at Klaralven river in nor 
thern Varmland are plotted in a diagram (not reproduced in the paper). An 
early Post-Glacial wave of eustatic transgression (rising of the sea-lev 
estimated to 15,5 m) was preceded by an isostatic transgression, caused by 
crustal movements during the Fini-Glacial epoch. E. ie 


; 


’ 


Biogéologie 


Backman, A. L.: Najas flexilis in Europa wahrend der Quartarzeit. 2 
Acta botan. fenn., 43. 44 8., 20 Textfig. H:fors 1948. — A monograph on 
Najas flexilis in Kurope during Quaternary times. Account is given of the 
recent distribution of the plant in Eurasia, of fossil finds in Interglacial de- 
posits in Europe, and of fossil finds in Post-Glacial deposits in Europe. 
Author communicates a surprisingly great number of new fossil finds of Post- 
Glacial age from Finland, and one from Sweden, viz. from Hirvijiarvi in the 
parish of Overtornea, province Norrbotten. The northernmost previously 
known find in Sweden originates from Gastrikland. In Sweden the species 
seems to have preferred calcareous soils. In Finland, on the contrary, the 
fossil finds are crowded in Osterbotten, where the soils are poor in lime. 

R. Sandegren ~ 

*Erdtman, Gunnar: Olands alvar och Sydlapplands granurskogar. Svenska 
naturtyper i palynologiskt perspektiv (The limestone plateau of Oland and 
the primeval spruce-forests of southern Lapland. Swedish types of nature 
in palynological prospect). — Sthlm, Sveriges Natur, 1948, pp. 22—29, 2 
text-figs. Géteborg 1948. — A popular account of the immigration and of 
the alterations of the Swedish vegetation during Late-Glacial and Post-Glacial 
times. R. Sandegren 


Erdtman, G.: Algunos aspectos de la palinologia — Anales del Instituto 
Espanol de Edafologia, Ecologia y Fisiologia Vegetal, T. VII, Vol. II, 1948. 
7 pp., 7 text-figs. 


e 
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Erdtman, G.: Palynology. Aspects and prospects. — Sthlm, Sv. Botan. 
Tidskr., Bd 42, pp. 467—483. Uppsala 1948. — A series of articles on the 
proceedings of palynology in different countries, viz. in Germany, Austria, 
Russia, the British isles, New Zealand, U. 8. <A., India, Australia, Spain, and 
Sweden. R. Sandegren 


Erdtman, G.: Om insamling av ekpollen (On collecting of oak-pollen). — 
Lund, Botan. Notiser, 1948, pp. 116—117, 1 text-fig. — In order to ascertain 
the Post-Glacial history of the different Swedish oak species, the fossil pollen 
possibly can be used. Author proposes collecting and studying of recent oak- 
pollen in order to find out if the structural characteristics of the different 
species are constant and can be used for determination of fossil pollen. 

R. Sandegren 


Erdtman, G.: Literature on palynology. XI. — Sthlm, G. F. F., Bd 70, 
1948, pp. 295—328. 


Florin, Maj-Britt: Diatomeae in submarine cores from the Tyrrhenian Sea. 
— Gbg:s K. Vet.- o. Vitt.-Samh. Handl., 6 F., Ser. B, Bd 5, N:o 13, pp. 80 
—88. Also as: Medd. fr. Oceanogr. Inst. i Gbg, 15. Géteborg 1948. 


Fries, Magnus: Limes norrlandicus-studier. En vixtgeografisk grinsfraga 
historiskt belyst och exemplifierad (Studies on Limes norrlandicus. A plant- 
geographical question of boundary, historically elucidated and examplified). 
— Sthlm, Sv. Botan. Tidskr., Bd 42, pp. 51—69, 1 text-fig. Deutsche Zusam- 
menfassung S. 66—68. Uppsala 1948. — The southern limit of distribution 
of Lactuca alpina coincides accurately with the well-known topographical 
and geographical boundary-line between the lowland of Middle Sweden and 
the highlands of Northern Sweden, and with a number of other important 
plant-geographical and climatological boundary-lines. R. Sandegren 


Hiigg, Richard: Interglaciala fossil fran Ven (Interglacial fossils from the 
isle of Ven). — Sthlm, G. F. F., Bd 70, 1948, p. 244. — The fossils in question, 
which are kept in the collections of the Geological Survey of Sweden, consist 
chiefly of mollusca and foraminifera. R. Sandegren 


Hiigg, Richard: Nagra postglaciala skalfo6rekomster i Halland (Some 
Post-Glacial shell occurrences in Halland). — Sthlm, G. F. F., Bd 70, 1948, 
pp. 345—346, 1 text-fig. — The material which is kept in the collections of 
the Museum of Natural History at Stockholm consists of a number of mollus- 
sa, among them Mactra solida f. typica from Varberg and Ostrea edulis from 
the southern part of the province. R. Sandegren 


Hiigg, Richard: Nagra meddelanden om kvartiira och recenta cirripedier 
Some notes on Quaternary and recent Cirripeda). — Sthlm, G. F. F., Bd 70, 
1948, pp. 346—349. — The notes are: 1. A list of hitherto unpublished finds 
of fossil Balanus hameri and a survey of previously known occurrences of 
he species. 2. A survey of the recent distribution of Balanus improvisus in 
Sweden. 3. A find of fossil Lepas anatifera at Gothenburg and information 
‘oncerning the recent distribution of the species. R. Sandegren 


Isberg, Orvar: Nagra subfossila fynd av grivling (Meles meles L.) i Skane 
amte ett bidrag till grivlingens invandringshistoria (Some subfossil finds of 
yadger in Scania and a contribution to the history of the immigration of the 
sadger). — Sthlm, G. F. F., Bd 70, 1948, pp. 603—608. English summary p. 
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608. — Three isolated finds. One in tufaceous limestone from the beginni 
of the Littorina period, two craniums — one from the beginning of 
Ancylus period and one from the transition to the Littorina period. 
craniums are of the same age as a number of finds of badger from culture 
strata from the »Earliest Stone Age» on Zealand, Denmark. 
From the author’s abstrac 


Julin, Erik: Vessers udde. Mark och vegetation i en igenvaxande lévam 
vid Bjairka-Siby (Vessers udde. Boden und Vegetation in einer verwachsen- 
den Laubwiese bei Bjirka-Siby in Ostergétland, Siidschweden). — Acta 
Phytogeogr. Suec., 23. 186 8., 73 Textfig., 65 Tabellen, 80 Karten, 16 Tafelt 
Deutsche Zusammenfassung 8. 157—186. Diss. Uppsala 1948. 


Larsson, Carl: Examination of pollen grains in three cores from the Tyrrh 
nian Sea. — Gbg:s K. Vet.- 0. Vitt.-Samh. Handl., 6 F., Ser. B, Bd 5, N:o 18, 
pp. 73—79, 1 text-fig. Also as: Medd. fr. Oceanogr. Inst. i Gbg, 15. Géte- 
borg 1948. 


Lindquist, Bertil: The main varieties of Picea Abies (L.) Karst. in Europe. 
with a contribution to the theory of a forest vegetation in Scandinavia duri 
the last Pleistocene glaciation. — Acta Hort. Berg., Bd 14, N:o 7, pp. 249— 
342, 25 text-figs. Uppsala 1948. — After having analysed the morphological 
variations of the spruce and the distribution of these types author discusses 
the immigration of the spruce. Towards the end of the Glacial period the 
spruce entered Scandinavia from the South in a form greatly modified b 
climatic selection during the sub-Arctic conditions under which it ha 
survived the Glacial period south of the ice front. That type therefore was 
unable to hold its own during the climatic improvement that set in soon 
after the melting of the ice. At a far later date another immigration came 
from the East, a spruce population of a quite different type, which might 
have survived the Glacial period at a considerable distance from the ice. 
This type had therefore a far better chance of propagating in an Atlantic 
and sub-Boreal climate. Thus the apparent contradictions in the pollen- 
statistical investigations can be explained. R. Sandegren 


Lindroth, Carl H.: Interglacial insect remains from Sweden. — Sthim, 
S. G. U., Ser. C, N:o 492 [= Arsb. 42 (1948), N:o 1], 1948. 30 pp-, 8 text- 
figs., 2 plates. — Author has studied the insect remains from four Swedish 
Interglacial deposits, viz. Harné, described by Munthe in several papers, 
earliest 1890 (the insects by Mjéberg in 1916), Bollnas, described by Halden 
in 1912 and 1915, Pilgrimstad, described by Kulling in 1945, and Langsele, 
described by Sundius and Sandegren in 1948. The revision of the Harné 
material has shown that all the species-names of Coleoptera given by Mjé- 
berg have to fall. The fauna from the four localities comprises in total one 
species of Hemiptera and 41 species of Coleoptera. A zoogeographical study 
demonstrates that the fauna can hardly be of Post-Glacial age. Ten of the 
species do not live in the region nowadays. An illustrative example is Simplo- 
caria metallica, at the present time a very rare insect. In the period, when 
the investigated layers were formed, it must have been a common species 
in these parts of Sweden, for it is the single beetle represented at all four 
localities. R. Sandegren 

Nilsson, Arvid: On Vens recenta och subfossila landmolluskfauna (The re- 
cent and subfossil land-molluse fauna of the isle of Ven). — Lunds Univ. Ars- 
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skr., N. F., Avd. 2, Bd 44, N:o 11. K. Fysiogr. Siillsk. Handl., N. F., Bd 59, 
N:o 11. 37 pp., 3 text-figs. Deutsche Zusammenfassung 8. 32—34. Lund 
1948. — No information is given concerning the stratigraphy and geological 
age of the occurrences of subfossil molluscs. R. Sandegren 


Nilsson, Tage: On the application of the Scanian Post-Glacial zone system 
to Danish pollen-diagrams. — K. Danske Vidensk. Selsk. Biol. Skr., Bd V, 
N:o 5. 56 pp., 2 plates. Kobenh. 1948. — Durch eine detaillierte Konnexion 
werden die pollenanalytischen Zonen des Verf:s nach Dinemark iibertragen. 
Einzelheiten der Diagramme und ihre Beziehungen zu Grenzhorizonten, 
Kiistenverschiebung und archiiologischen Funden werden auseinanderge- 
setzt. Die Veriinderungen im Pollendiagramm, die Iversen durch neolithische 
Waldrodung erklirt, haben nach Verf. eher klimatische Griinde. 

E. Fromm 

Nilsson, Tage: Versuch einer Ankniipfung der postglazialen Entwicklung 
des nordwestdeutschen und niederlindischen Flachlandes an die pollen- 
floristische Zonengliederung Siidskandinaviens. — Lunds Univ. Arsskr., N. 
F., Avd. 2, Bd 44, N:o 7. K. Fysiogr. Sillsk. Handl., N. F., Bd 59, N:o 7. 
Medd. fr. Lunds Geol. Min. Inst., N:o 112. 80 §., 38 Textfig., 1 Tafel. Lund 
1948. — The author has synchronized pollen-diagrams from Scania, Den- 
mark, and northwestern Germany and thus obtained a correlation between 
the Scanian zone system and the pollen-analytical zones of northwestern Ger- 
many. The recurrence levels (»Grenzhorizonte»), archaeological finds, and the 
coastal displacements are discussed in relation to the pollen-analytical 
datings. EK. Fromm 


Phieger, Fred B. Jr: Foraminifera of a submarine core from the Caribbean 
Sea. — Gbg:s K. Vet.- 0. Vitt.-Samh. Handl., 6 F., Ser. B, Bd 5, N:o 14. 
9 pp., 1 plate, 1 table. Also as: Medd. fr. Oceanogr. Inst. 1 Gbg, 16. Gote- 
borg 1948. 

Selling, Olof H.: On the Late Quaternary history of the Hawaiian vegeta- 
tion. Studies in Hawaiian pollen statistics. Part III. — B. P. Bishop Museum, 
Spec. Publ. 39 (Honolulu). 4 + 154 pp., 29 text-figs., 1 table, 27 plates. Diss. 
Goteborg 1948. Also as: Medd. fr. Sthlms Hogsk. Geol. Inst., N:o 87. — 
Through his pioneer work in Hawaiian pollen analysis the author has ob- 
tained a three-period division of the Late-Quaternary vegetation history of 
the islands. The three periods are compared with respectively: I. The 
European Late-Glacial and early Boreal Age, IJ. The Post-Glacial Warm 
Age, and III. The Sub-Atlantic Age. E. Fromm 


Suneson, Svante och Sandegren, R.: Ett fynd av fossil mistel, Vascwm 
album L., i Varmland (A new find of fossil Visewm album in Varmland, Swe- 
den). — Sthlm, Sv. Botan. Tidskr., Bd 42, pp. 258—272, 4 text-figs. Uppsala 
1948. — In the earlier described Post-Glacial plant-bearing river deposits 
in the parish of Grava a leaf-bearing stem-part of mistletoe was discovered. 

‘These layers date from the Stone Age, about 3 000 B. C., a period when the 
‘climate was more genial than at present. Probably the mistletoe has para- 
sitized on the lime-tree, as lime-leaves are very common in the same beds. 
In Sweden the mistletoe nowadays lives only in the Malar valley and in some 
scattered places in the southern part of the country. As fossil in. Post-Glacial 
deposits it previously has been found only in two localities, viz. in Scania 
and in Sédermanland. R. Sandegren 
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Thunmark, Sven: Sjéar och myrar i Lenhovda socken (Lakes and bog; 
in the parish of Lenhovda, Smdland). — Lenhovda. En Varendssocken be- 
rittar, pp. 665—710, 13 text-figs. Moheda 1948. — Deals with the hydro 
graphy, limnology, topography, and morphology of the lakes, and with the 
vegetation of the lakes and bogs of the district. R. Sandegren — 


Wenner, Carl-Gista: Pollen diagrams from Labrador. A contribution to 
the Quaternary geology of Newfoundland-Labrador, with comparisons be- 
tween North America and Europe. — Geogr. Ann., Arg. 29, 1947, pp. 137— 
374, 72 text-figs. Diss. Sthlm 1948. Also as: Medd. fr. Sthlms Hégsk. Geol. 
Inst., N:o 86. — In Newfoundland-Labrador author has found a climatolog 
ical and plant-geographical development during Late-Glacial and Post- 
Glacial times, which shows a distinct parallelism with the same events in 
Fennoscandia, e. g. author considers the ice sheet to have disappeared from 
both territories about the same time, a Post-Glacial warm period has existed, 
probably during Sub-Boreal time, in the peat-bogs he has recovered all the 
five recurrence levels of Granlund, and also concerning the upheaval of land. 
he notes parallelism to some extent. R. Sandegren : 


Etude des sols et Géologie agricole : 


Beskow, Gunnar: Scandinavian soil frost research of the past decade. — 
Proc. of the 27th ann. meeting of the highway research board, Dec. 1947, 
pp. 372—383, 7 text-figs. i 


Beskow, Gunnar: Soil freezing and frost heaving with special application 
to roads and railroads. With a special supplement for the English translation 
of progress from 1935 to 1946. — Techn. Inst., NW. Univ. Evanston, IL, 
1947. 145 pp., 94 text-figs. Transl. by J. O. Osterberg from 8. G. U., Ser. C, 
N:o 375. | 


Childs, E. C.: A note on Dr. Yngve Gustafsson’s paper: »Untersuchungen 
iiber die Stro6mungsverhiltnisse in gedrantem Boden». — Sthlm, Acta Agri- 
cult. Suecana, Vol. II: 3, pp. 353—356, 3 text-figs. Uppsala 1947. 


Ekstrém, G.: Betinkande fran N. J. F:s markkartlaggningskommitté (Re- 
port from the committee of N. J. F. concerning soil-mapping). — Nordisk 
Jordbrugsforskning, 4.—6. Hefte, pp. 772—783. Kobenh. 1948. — Compari- 
sons are made concerning the terminology of soils and the laboratory me- 
thods used in the different countries of Fennoscandia. A uniform system in 
this respect for these countries, however, cannot be proposed. The soils are 
classified according to mechanical composition and with regard to their con- 
ditions for vegetation, soil-cultivation, drainage etc. G. Ekstr6m 


Ekstrém, Gunnar: Skaraborgs lins jordarter, speciellt ur draneringssyn- 
punkt (The soils of the province of Skaraborg, especially with regard to soil 
drainage). — Uppsala, Grundférbattring, Arg. 2, 1948, N:o 3, pp. 179—189, 
1 text-fig. — The province is divided into different districts with regard to 
the dominating soil, for instance districts with heavy clay, light clay, moraine 
clay, sandy moraine or gyttja-clay etc. The requirements of drainage are 
varying with soil and topography. Important experiments concerning the 
drainage have earlier been made in the province. G. Ekstrém — 
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Elias, Hans-Erik och Sjélin, Nils: Nagot om lermosaikmark och dess be- 
tydelse (On clay mosaic soil and its significance). — Sthlm, G. F. F., Bd 70, 
1948, pp. 210—218, 2 text-figs. — The clay mosaic soils are characterized 
by much varying soil-types (clay, moraine, sand, and fine sand) within rather 
small areas. The significance of these soils for the agriculture is positive as 
well as negative. As a rule they are well fitted for pastures and woodland. 

G. Ekstrém 

Gabrielson, Gunnar: Mark- och standskogsstudier inom Kristinehamns re- 
vir (Studien iiber Wald und Boden im Revier Kristinehamn). — Bil. t. Sv. 
Skogsvardsféren:s Tidskr. 55 S., 15 Textfig. Deutsche Zusammenfassung S. 
51—55. Norrtiilje 1948. 


Hahn, Vernon: Atgirder mot vinderosionen i U. 8. A. (Wind erosion con- 
trol measures in U. 8. A.). — Uppsala, Grundférbattring, Arg. 2, 1948, pp. 
36—42, 3 text-figs. 


Lundblad, Karl: Metoder for bestiimning av kalkbehovet hos organogena 
jordar (Methods for estimating the lime requirement in organic soils). — 
Lantbrukshégsk. Jordbruksférséksanst., Medd. N:o 25. 30 pp., 1 text-fig. 
English summary pp. 27—29. Sthlm 1948. 


Tamm, Olof: Skogliga intryck fran Frankrike och Algériet (Notes on the 
forests of France and Algeria). — Sthlm, Sv. Skogsvardsféren:s Tidskr., 
Arg. 46, pp. 209—218, 10 text-figs. Norrtiilje 1948. 


Witting, Margareta: Katjonsbestéamningar i myrvatten (Cation deter- 
minations in mire waters). — Lund, Botan. Notiser, 1947, pp. 287—304, 4 
plates. English summary pp. 302—303. 


_ Witting, Margareta: Preliminirt meddelande om fortsatta katjonsbestaém- 
ningar 1 myrvatten sommaren 1947 (Preliminary report on continued cation 
determinations in mire waters in the summer of 1947). — Sthlm, Sv. Bot. 
Tidskr., Bd 42, pp. 116—134. English summary p. 134. Uppsala 1948. 


Aslander, Alfr.: Den svenska akerjordens kalkbehov (The requirement of 
lime in cultivated soils of Sweden). — 447 pp., 106 text-figs. Sthlm 1948. 


Donnés biographiques 
Alsén, Nils: Nécrologie. 
Troedsson, G.: Nils Alsén +. — Sthlm, G. F. F., Bd 70, 1948, p. 505. 
Bonthron, John A.: Nécrologie. 
Wijkander, Evert: John A. Bonthron +. — Sthlm, Blad f. Bergshandt. 
Vanner, Bd 28, pp. 78—79. Uppsala 1948. 
See also these transactions, Vol. 70, 1948, p. 572. 


Credner, Wilhelm: Nécrologie. 
Horner, N. G.: Wilhelm Credner. In memoriam. — Lund, Sv. Geogr. 
Arsb., Arg. 24, 1948, pp. 219—220. 


De Geer, Gerard: Nécrologie. ts 
Caldenius, Carl: Gerard De Geer * 2 oktober 1858, + 23 juli 1943. — 
Sthlm, G. F. F., Bd 70, 1948, pp. 513—527, 3 text-figs. 
See also these transactions, Vol. 66, 1944, pp. 804—805, and Vol. 67, 
1945, p. 494. 
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Gavelin, Axel: Nécrologies. 

Geijer, Per: Axel Gavelin * 4 oktober 1875, f 14 juni 1947. — Sthl 
G. F. F., Bd 71, 1949, pp. 17—32, 1 portrait. 

Norin, Erik: Axel Gavelin * 4.10. 1875, + 14. 6.1947. — Lund, 
Fysiogr. Sillsk. i Lund Férh., Bd 18, 1948, pp. 41*—44*, 1 portrait. 

Wijkander, Evert: Axel Gavelin +. — Sthim, Blad f. Bergshandt. Va 
ner, Bd 28, p. 82. Uppsala 1948. 

See also these transactions, Vol. 70, 1948, p. 572. 


Goldschmidt, V. M.: Nécrologie. 
Oftedal, Ivar: V. M. Goldschmidt. Minnetale i Norsk geologisk foreni 
10. april 1947. — Norsk. Geol. Tidsskr., Bd 27, pp. 143—149, 1 portrai 
Bibliographie pp. 150—163. Oslo 1949. 
See also these transactions, Vol. 70, 1948, p. 572. 


Hedstrém, Herman: Nécrologie. 
Wijkander, Evert: Herman Oskar Hedstrém +. — Sthlm, Blad f. Bergs- 
handt. Vanner, Bd 28, p. 80. Uppsala 1948. 
See also these transactions, Vol. 70, 1948, p. 572. 


i 

, ° f 

Hummel-Gumelius, Torsten: Nécrologie. ' 

Troedsson, G.: Torsten Hummel-Gumelius +. — Sthlm, G. F. F., Bd 70, 
1948, pp. 505—506. 


Lacroix, Alfred: Nécrologie. 
Troedsson, G.: Alfred Lacroix +. — Sthlm, G. F. F., Bd 70, 1948, p. 198, 


Lundberg, Sven: Nécrologie. 
Wijkander, Evert: Sven Lundberg +. — Sthlm, Blad f. Bergshandt. Van- 
ner, Bd 28, p. 78. Uppsala 1948. ; 
See also these transactions, Vol. 70, 1948, p. 572. 


Samuelson, Frans Gustaf: Nécrologie. 
Wijkander, Evert: Frans Gustaf Samuelson +. — Sthlm, Blad f. Berge 
handt. Vanner, Bd 28, p. 83. Uppsala 1948. 
See also these transactions, Vol. 70, 1948, p. 573. 


Staudinger, R.: Nécrologie. 
Troedsson, G.: R. Staudinger +. — Sthlm, G. F. F., Bd 70, 1948, p. 499. 


Siive-Séderbergh, Gunnar: Nécrologies. 
von Hofsten, Nils: Gunnar Siive-Séderbergh. — K. Vet. Soe. i Upealll 
Arsb. 1948, pp. 27—31, 1 portrait. 
Troedscon, G.: Gunmen Save-Séderbergh +t. — Sthlm, G. F. F., Bd 70, 
1948, p. 505. 


Tanner, Viiné: Nécrologies. 

Holtedahl, Olaf: V. Tanner 10 maj 1881—26 april 1948. — Norsk Geogr. 
Tidsskr., Bd XII, 1949, pp. 1—3, 1 portrait. 

Kfranck], E. H.: Vaind Tanner +. — H:fors, Nordenskiéld- Samfundes 
Tidskr., Arg. VIII, 1948, pp. 79—80, 1 portrait. 

Troedsson, G.: Vainé Tanner +. — Sthlm, G. F. F., Bd 70, 1948, PP. 
498—499. 

Wenner, Carl-Gésta: V. Tanner. En minnesteckning. — Lund, Sv. G 
gr. Arsb., Arg. 24, 1948, pp. 181—189, 2 text-figs. English summary DP. 
188189. Also as: Medd. fr. Lunds Univ. Geogr. Inst., N:o 264. 


i 
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‘iberg, Bjérn Gustaf Georg: Nécrologie. 

Wittberg, Ivar: Bjérn Gustaf Georg Tiberg. Fédd den 4 juni 1877. Déd 
den 15 september 1948. — Filipstad, Viirml. Bergsmannaféren:s Ann., 
1948, pp. 3—6, 1 portrait. 

Viman, Carl: Nécrologie. 

Bohlin, Birger: Carl Wiman. '°/, 1867 —/, 1944. In memoriam. — Bull. 
yey Upsala, Vol. XXXII, 1946—1948, pp. 1—10, 1 portrait. Upp- 
sala : 


See also these transactions, Vol. 67, 1945, p. 496, and Vol. 69, 1947, 
p. 458. 


\hman, Erik: The birth-place of Waldemar Lindgren. — Sthlm, G. F. F., 
Bd 70, 1948, pp. 350—351, 1 text-fig. 


Miscellanées 


Bergsten, Karl Erik: Svensk geografisk bibliografi for ar 1947 (Swedish 
eographical bibliography in 1947). — Lund, Sv. Geogr. Arsb., Arg. 24, 1948, 
yp. 235—258. Also as: Medd. fr. Lunds Univ. Geogr. Inst., N:o 267. 


Geijer, Per: Sveriges Geologiska Undersékning [Den svenska officiella 
artverksamheten ar 1947] (Die geologische Landesanstalt Schwedens [Die 
chwedische offizielle Kartentiitigkeit wahrend des Jahres 1947]). — Sthlm, 
tloben, Arg. XXVIII, 1948, S. 7. 


Geijer, Per: Sveriges Geologiska Undersékning. Arsberattelse for 1947. 
Annual report of the Geological Survey of Sweden for 1947). — 8. G. U., 
irsb. 41 (1947). 7 pp. Sthim 1948. 


Hérner, N. G.: Amneskonferens om kvartargeologiens stallning i svenska 
niversitets och hégskolors studieplan och examenssystem (Discussion of the 
sition of Quaternary geology in Swedish universities and colleges). — 
thim, G. F. F., Bd 70, 1948, pp. 351—352. 


Jirnefors, B.: International Federation of Students of Geology and Mining 
I. F. S. G. M.). — Sthlm, G. F. F., Bd 70, 1948, p. 490. 


Jirnefors, B.: Utliggning av block av réd Dalaporfyr i Pitea skirgard 
Planting of boulders of red Dala porphyry in the Pitea archipelago). — 
thim, G. F. F., Bd 70, 1948, p. 489. 


Ljungner, Erik: Kélen och Skanderna (The Kjél and the Scandes). — 
und, Sv. Geogr. Arsb., Arg. 24, 1948, pp. 190—199. English summary pp. 
98—199. Also as: Medd. fr. Lunds Univ. Geogr. Inst., N:o 265. — Author 
n 1944 proposed the Scandes as a comprehensive term for the Scandinavian 
art of the Caledonian mountain range. In this paper he discusses the de- 
ivation of the word Kdlen, an old name of the Swedish-Norwegian frontier. 

R. Sandegren 


Mellis, Otto: Zwei Notizen iiber Theodolitgoniometer. — Sthlm, G. ity dV. 
3d 70, 1948, S. 272—278, 2 Textfig. — The adjustment of C. Leiss’ two- 
ircle goniometer according to the instruction of the maker shown as in- 
ufficient. Supplementary notes are given for the successful use of this in- 
trument. For the first time described prof. B. Popoff’s two-circle contact 
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goniometer constructed about 25 years ago and having proved itself adapte 
to the demonstration of the principles of two-circle measurements, thus 
serving an important purpose in instructional work in crystallography. 

Author’s abstract 


P[etersson], S.: Varldens djupaste borrhal (The deepest drillholes in the 
world). — Sthlm, G. F. F., Bd 70, 1948, p. 246. 


Sandegren, R.: Revue annuelle de la littérature géologique suédoise 1947, 
— Sthlm, G. F. F., Bd 70, 1948, pp. 551—574. 


Tiberg, Bjérn: Varmlindska Bergsmannafoéreningen genom hundra ar 
méten 1849—1948 (The Mining Association of Varmland as viewed from one 
hundred annual meetings 1849—1948). — Filipstad, Varml. Bergsmanna- 
foren:s Ann., 1948, pp. 17—38, 10 text-figs. 


Weibull, Waloddi: The thickness of ocean sediments measured by a re- 
flexion method. With a foreword by Hans Pettersson. — Gbg:s K. Vet.- 6 
Vitt.-Samh. Handl., 6 F., Ser. B, Bd 5, N:o 4. 17 pp., 5 text-figs. Résumé 
en frangais p. 17. Also as: Medd. fr. Oceanogr. Inst. i Gbg, 12. Goteborg 
1947. — L’auteur décrit une méthode acoustique de déterminer |’épaisseur 
des couches sédimentaires en faisant sauter des charges explosives enfoncéeés 
dans eau. L’onde produite par l’explosion est réfléchie contre les couches 
de dessous et est enregistrée 4 l’aide d’un appareil construit chez Bofors et 
dont on a fait l’expérience 4 bord du vaisseau de recherche »Skagerak». Aprés 
la description de la méthode et des appareils l’auteur fait voir quelques ré- 
sultats obtenus pendant une expédition dans la Méditerranée occidentale. 

Résumé de Vauteur 


Wenner, Carl-Gésta: Geologi (Geology). — Bygg. Handbok fér hus-, “a 
och vattenbyggnad, Bd J, pp. 283—297, 12 text-figs. Sthlm 1947. — A con 
cise text-book of geology with clearly arranged tables and diagrams. } 

R. Sandegren ~ 


*Ahman, Erik: Meteoritfallet vid Hassle. Ett attioarsminne (The meteorite 
fall at Hassle. An eighty years’ remembrance). — Upsala Nya Tidning, Nio 
303, 1948, p. 6, 1 text-fig. ‘ 
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A Few Data on the Copper Ore Deposits near Viirmskog 
in Viirmland, Sweden 


By 


A. JoNGEJAN and J. WrEstTeERVELD 


Introduction 


In the summer of 1946 the first author of this article visited a num- 
yer of abandoned copper ore deposits near Varmskog in SW. Sweden, 
vhich are situated § of the railway line Stockholm—Oslo between Glafs- 
jorden on the west side and Viarmeln on the east side. Genetically, 
hese occurrences belong to the larger group of copper and copper- 
cold ores developed around the so-called Amal intrusive complex, 
mong which the copper-gold ores near Glava, a locality about 20 km 
YW of Virmskog, are notable for their abundant gold-silver tellurides 
md many other rare minerals, e. g. selenides and bismuth minerals, 
ound in the Kopparfjalt deposit, which has been described minutely 
y A. S. ScHeRBrna (1941) in an earlier report. 

The present account only deals with the old quarries near Stémne, 
rOksbol, Borgebol, and Grinsbol, which were apparently not visited 
yy ScHERBINA, but are referred to with historical data by F. R. TE- 
ENGREN (1924, p. 216) in his comprehensive review of the Swedish 
recious metal deposits. 

The ore quarries near Varmskog are at present all filled with water 
© pine-needles, while the old dumps in the vicinity of the abandoned 
xcavations, the latter in most cases only showing a limited extension 
nd a width of about two metres, are only accessible with difficulty 
s a result of overgrowing vegetation. It should, therefore, be borne 
n mind that the investigated samples probably do not give a complete 
icture of the entire mineral content of the four deposits described 
yelow and that some of the occurrences mentioned by TEGENGREN 
lave been overlooked. The local people only have a faint remembrance 
f former mining activity in the region and are no longer familiar with 
Il the old workings. 


Geology of the Viirmskog region 


The geology of the district occupied by the Amal granite and green- 
one complex with its aureole of leptitic and quartzitic rocks belonging 
a scooso G. F. F. 1949. 
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the so-called Amal formation of the Gillberga syncline has been 
udied by N. H. Macnusson (1929). According to his map (1929, 
. 2), the ore quarry near Stémne, W of Glafsfjorden, and that of 
iksbol, E of this lake, are surrounded by the Amal granite complex, 
hereas the Borgebol and Grinsbol quarries are in the older gneiss 
rmations. All four quarries are approximately situated on a straight 
le running at right angles to the strike of the gneissose Amal granite, 
e metamorphic Amal formation, and the old gneiss formations NE 
the Amal granite, so that the ores probably follow an extensive, 
mpound, fissure zone together with other mineral veins in the same 
ea (fig. 1). 
The gneissose granites and gneisses near the Varmskog ore quarries 
hibit a rapid alternation of more or less basic and acid bands, which 
wiation may be observed within distances of only a few metres. Macro- 
opically, it is often difficult to distinguish the gneissose Amal granite 
om the older gneisses, but generally the former has a fresher appear- 
ice, a finer banding, and a finer grain than the latter. In a rock sample 
om Bjérndalen taken from the marginal zone of the Amal granite 
jacent to the Amal formation the authors observed a profuse devel- 
ment of epidote. 
Under the microscope, the Amal granite as well as the old gneisses 
ow alternating bands of quartz-feldspar rock and dark streaks, both 
variable dimensions. These bands may dissolve in almost. homo- 
meous rocks, in which the direction of the gneissose structure only 
ypears from the uniform orientation of mineral particles. Beside the 
‘istence of leucocratic rocks showing flakes of biotite with a linear 
ientation there is a development of more basic types consisting of 
most equal parts of light coloured and disseminated, but decidedly 
wallel, dark constituents. The acid bands contain quartz, albite- 
igoclase, and K-feldspar, the latter mineral being developed as micro- 
ie with perthitic structures. More basic feldspar of a composition 
yproaching that of labradorite has also occasionally been observed and 
ems to occupy a genetic position similar to that of the dark consti- 
ents, which are older than the the acid feldspars and quartz. The 
rk minerals are mainly biotite, with smaller quantities of amphibole, 
ile epidote and titanite may, in addition, be locally concentrated in 
her considerable quantities. 
Fig. 2 gives a microscopical picture of a sample of Amal granite 
en along the road from Rétster to Stémne. The rock comes from a 
rk band in this formation, which alternates with quartz-microcline 
nds. The dark band consists of large remnants of oligoclase-andesine 
ounded by a fine-grained matrix of quartz and microcline sprinkled 
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quartz, and microcline. The last mentioned mineral is slightly sericitized. Magn. x | 
parallel light. : 


with irregular flakes of biotite. The latter are partly altered to chlori 
and display a more or less parallel orientation. Epidote is developed 1 
smaller quantities. According to the descriptions by Magnusson (192 
pp. 61, 81), the sample seems to be typical for the Amal granite. — 
Amal granite taken at a distance of only a few metres from the aba: 
doned ore quarry near Gdksbol appeared to be much more a grant 
gneiss with tiny dark streaks of biotite and other dark minerals in 
matrix of quartz and feldspar. Under the microscope, it appears 1 
consist of relics of biotite and scattered grains of amphibole, which t 
gether with a few grains of epidote and titanite are arranged in bant 
between light coloured streaks composed of quartz, a little acid plagi 
clase, and microcline. The epidote grains frequently contain a core: 
orthite. The more decidedly gneissose structure of this Géksbol grani 
seems to be characteristic of the marginal parts of the Amal grani 
complex, judging from Macnusson’s investigations (1929, p. 63). — 
An impression of the »Strém gneiss» near Varmeln may be obtain 
from fig. 3, which displays the microscopic structure of a sample tak 


{ 


. 
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g. 3. Banded Strém gneiss on the shore of Varmeln near Strand. Dark band consists 

biotite laths, scattered grains of epidote with cores of orthite, and a few accessory 

ains of titanite. Light bands carry elongated quartz individuals, microcline (in part 

ghtly sericitized), and a lesser quantity of small grains of oligoclase. Magn. x 22,5; 
parallel light. 


the margin of the lake near Strand, at a short distance, therefore, 
om the NE boundary line of the Amal granite according to Mac- 
JSSON’s map. Petrographically, this rock is very similar to the Amal 
anites described so far, the only difference apparently consisting in 
$3 coarser grain. 

A survey of a number of rock samples taken approximately along 
e line St6mne—Kroégserud made it clear that the degree of dynamo- 
etamorphism varies from place to place on both sides of the zone of 
ansition between the Amal granite and the gneiss formations. 
The banded structures developed in the Amal granites as well as in 
e older gneisses suggest that both groups of igneous formations have 
migmatitic character. The supposition that the Amal granite origin- 
ed from metasomatism is supported by the occurrence of disthene and 
aurclite in the country rock of the Stémne ore quarry, which is re- 
ted to be entirely surrounded by the younger intrusive complex, 
1b apparently shows relics of older aluminous rocks in its immediate 
ighbourhood, as will be set forth below. 
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Description of the ore material 


The Stomne quarry 


The rocks on the brim of the abandoned ore pit are amphibolite 
traversed by narrow quartz veinlets. Under the microscope, they appeai 
to consist mainly of bands of green amphibole alternating with streak 


Fig. 4. Disthene-staurolite-garnet amphibolite from the brim of the Stémne ore pit 
The picture shows grains of bluish green amphibole in subparallel orientation. Biotit 
and chlorite flakes are accessory constituents. Light spots harbour quartz, oligoclase 
and some andesine. At medium height on the right hand and in the lower left hand cor 
ner a few garnet crystals, and at medium height on the left hand a crystal of staurolit 
(with high relief). Epidote grains and disthene are restricted to the light spots, but ne 
readily visible. Black spots represent ore minerals. Magn. x 20; parallel light. 


f foe ei 


of quartz and oligoclase-albite. Optically, the amphibole shows th 
following characteristics: n, \c = 20°; n, bluish green to blue; 
green; n, light yellow to almost colourless; birefringence rather high 
Biotite occurs in varying quantities and shows partial alteration mt 
chlorite, while epidote and epidote-zoisite are observed as scattere 
grains. One of the amphibolite samples showed a development of idi¢ 
morphic garnet crystals with a well pronounced sieve texture, all 
besides of small grains and crystal aggregates of disthene and staura 
lite. The staurolites are sometimes completely altered into chlori 
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[he occurrence of disthene and staurolite betrays a rather high 
alumina content of the original rock, out of which the amphibolites 
were formed. It seems possible, therefore, that we are dealing with a 
metamorphic relic of a mixed volcanic-sedimentary complex preserved 
amidst the granitic rocks of the migmatitic Amal intrusive complex. 
Hig. 4 gives a microscopic illustration of the peculiar rock, 

Garnet seems to be a much more wide-spread mineral in the region 
under consideration than may be derived from the account by Mac- 
NuSSON. In addition to its development at Stémne, it has also been 
found in a gneissic rock from Degerbyniset adjacent to the barren con- 
tinuation of the Karlsbol ore vein beyond the eastern margin of Var- 
meln. The other constituents of this sample are microcline, albite, and 
quartz. 

The amphibolitic country rock of the Stémne ore pit contains dis- 
seminated and corroded crystals of pyrite, and in addition grains of il- 
menite with fine ex-solution lamellae of hematite. The copper ores found 
on the old dumps, which belong to a later phase of mineralization, oc- 
cur as small blebs and larger aggregates in the country rock. A scat- 
tered development of Co-Ni minerals and of some native gold con- 
stitutes another main characteristic of the ore mineral assemblage, 
which seems to display the following succession of mineralization phases. 


First phase: 
Pyrite, (arsenopyrite), magnetite, ilmenite (sometimes with ex-solu- 
tion lamellae of hematite), hematite. 


Second phase: 

Linnaeite, millerite, bornite (sometimes with ex-solution lamellae of 
chalcopyrite), sphalerite (sometimes with ex-solution lamellae of chalco- 
pyrite), native gold. 


Third phase: 
Chlorite, quartz, calcite, chalcopyrite, hematite. 


Supergene minerals: 


Covellite, limonite. 

The magnetite of the first phase seems to be younger than the py- 
rite, whereas ilmenite and hematite are again later than the former 
mineral. Arsenopyrite only occurs sporadically as corroded crystals, 
in a similar development as pyrite. The first phase of ore formation has 
mainly been observed in the amphibolitic country rock. 

In mineral assemblages of the third phase hematite is developed in 
narrow veinlets cutting chalcopyrite. The latter mineral has been ob- 
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Fig. 5. St6mne quarry. Ilmenite with ex-solution lamellae of hematite enclosing a few 
grains of pyrite (white, high relief) and chalcopyrite (white, lower relief). Magn. x 157; 
parallel light. 


served in this paragenetic group to occur as fillings between blades of 
chlorite and grains of calcite formed in cracks in the amphibolitic rock. 
Bornite, sphalerite, linnaeite, millerite, and native gold of the second 
phase are enveloped by the younger chalcopyrite of the third phase. 

Millerite may be observed as capriciously outlined corrosion relics 
in the youngest chalcopyrite. In a few instances the nickel sulphide 
has been observed to penetrate linnaeite along narrow cracks, so that 
millerite seems to have substituted older linnaeite. The paragenetice 
position of the Stémne millerite, as regards its temperature of formation, 
somewhat resembles that of the same mineral as it has been found 
locally in the Flat nickel mine in Norway by H. BsortyKKe (1947). 
In comparison with the Flat millerite, of which examples could be ex- 
amined by the present writers in the collections of the Geological In- 
stitute of the University of Amsterdam in gabbroic nodules with un- 
usual concentrations of hematite and ilmenite, the Stémne millerite 
shows a higher reflection power and a distinctly more yellowish colour 
in ordinary light, whereas the Flat millerite has a slightly violet hue. 


; 
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ig. 6. St6mne quarry. Grains of pyrite (small white crystals with very high relief on lower 

ght hand side), linnaeite (larger white individual with high relief and parallel cleavage 

nes on left hand side), millerite (substitute of linnaeite; white crystals with medium 

lief and ragged outlines), and sphalerite (gray crystal in lower right hand corner) in. 
chalcopyrite ore. Magn. x 180; parallel light. 


n both cases, however, this mineral was formed at rather high tem- 
eratures; at Stémne as a primary mineral deposited from rising hydro- 
hermal agents, but in the Flat mine near Evje in 8. Norway apparently 
$ a consequence of the metamorphic action exerted by pegmatitic 
uids, which broke through the ore body, according to the Norwegian 
uthor. After these recent observations there is, therefore, no longer 
ny reason for the slight doubt pronounced by ScHNEIDERHOHN-Ram- 
our (1931, p. 147) concerning the occurrence of millerite in mineral 
semblages formed within higher temperature ranges. 

The mutual relationships between ilmenite, pyrite, and chalcopyrite 
the amphibolitic country rocks of the Stémne ore body are illustra- 
d by fig. 5, while fig. 6 gives a picture of the paragenesis pyrite, lin- 
eite, millerite, sphalerite, and chalcopyrite in the same occurrence. 
ig. 7, moreover, shows two ragged millerite individuals enclosed by 
alcopyrite. 
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Fig. 7. Stémne quarry. Millerite with ragged outlines (white and gray colours, depending 
on crystallographic orientation of individuals in section) surrounded by chalcopyrite ore 
Magn. x 184; crossed nicols. i 


The Goksbol quarry 7 


The country rocks of the Géksbol ore body comprise basic elements 
of the type of the amphibolites found at Stémne as well as granite 
gneisses resembling those found elsewhere in the area under con 
sideration. The basic members consist mainly of diopsidic pyroxent 
and green amphibole with occasional admixtures of albite and basi 
oligoclase. The albite sometimes shows some degree of sericitization 
Large crystals of titanite occur disseminated throughout the rock ant 
appear to be older than the pyroxenes and amphiboles. Epidote, whiel 
is sometimes developed in veinlets, frequently has a core of orthit 
and was apparently introduced at a later stage. There exists a distine 
difference in optical properties between the amphibole from the pyro 
xene-amphibolite and that from the granite gneisses. Whereas the for 
mer is similar in this respect to the amphiboles from the basic bam 
bordering the Stémne quarry, the latter has a lower birefringence 1 
combination with: n, \c=-+ 20°; n, deep bluish green; ng grass-gree 
n, light yellow. According to K. Cuuposa (1932, p. 108), the 1 
mentioned properties are indicative of a rather higher alumina co 
tent of the gneiss amphibole. Similar properties as with the amphibo 
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in the Gdksbol gneisses appeared to be characteristic of the amphi- 
boles in the gneiss near Strand. 

The ore samples on the dumps belong to two types; one being a peg- 
matitic quartz-feldspar rock with small lenses of iron ore, the other a 
quartz rock with sulphides. The iron ore consists of magnetite with 
enclosed lamellae and veinlets of ilmenite, which latter mineral, there- 
fore, as in the Stémne ore body, is later than the former. The sulphidic 
ore appeared to be mainly chalcopyrite with some sphalerite. Larger 
grains of the latter mineral show ex-solution lamellae of chalcopyrite 
and enclosed grains of galena, by which phenomenon it bears much 
resemblance to the sphalerite from Karsbol, of which some samples 
were available. 


The Borgebol quarry 


It could be inferred from scattered loose pieces and from samples 
of solid country rock exposed on the brim of the old pit that the Borge- 
bol ore body is a mineralized quartz lens. Ore minerals are pyrite, fre- 
quently in idiomorphic development, magnetite, large quantities of 
siderite, and chalcopyrite. The age relations between chalcopyrite and 
siderite are not clear in the Borgebol occurrence. ‘In the mines near 
Glava, however, siderite seems to be much older than the youngest 
generation of chalcopyrite, according to ScueRBina (1941), while the 
Gardsj6n deposits have the former mineral accompanied by much 
early chalcopyrite, according to the same author. 


The Grinsbol quarry 


The copper ores in this abandoned pit show much similarity to those 
in the quarries near Glava, more specially Glava Vastra. Tellurides, 
selenides, and Bi-minerals, however, which make the Kopparfjalt de- 
posit in the latter region a unique occurrence of rare ore minerals, seem 
to be absent in the Grinsbol ores as in the other Vairmskog quarries. 
On the ore dumps near Glava, from which a collection was brought 
home to Amsterdam through the care of Mr. C. J. Mulder, the copper 
minerals are visible as larger aggregates in gneissic country rock, whereas 
at Grinsbol the sulphides are enclosed as small blebs in quartz-feldspar 
rocks. 

Under the microscope, samples from the brim of the Grinsbol pit 
showed a preponderant development of quartz grains of strongly variable 
‘size and with undulous extinction, which are arranged in streaks and 
accompanied by strongly sericitized feldspar. Between the quartz and 
feldspar grains chlorite flakes may sometimes be observed in spherulitic 
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Fig. 8. Grinsbol quarry. Bornite with lamellae of chalcopyrite in mass of chalcopyrite. 
In the bornite a corroded linnaeite crystal (high relief; white). Magn. x 772; parallel 


light. 


ageregates, while strongly broken epidote individuals are occasionally 
developed as single grains or as aggregates. 

Magnetite and pyrite occur as corroded crystals in the copper ores 
and are again the oldest ore minerals. They are followed in age by lin- 
naeite, bornite, chalcopyrite, chalcocite-digenite, and covellite. 

Bornite with fine ex-solution lamellae of chalcopyrite is older than 
chalcocite-digenite. Beside fine chalcopyrite lamellae, the bornite con- 
tains coarser angular inclusions of the former mineral, which frequently 
merge into brims of chalcopyrite entirely enclosing the bornite (figs. 8” 
and 9). This relationship seems to indicate that the bornite originally 
contained a large surplus of dissolved chalcopyrite, which on cooling” 
separated as lamellae of various size and was immediately followed: 
during or shortly after the process of ex-solution by the formation of 
margins of later chalcopyrite around the bornite individuals. Another 
explanation is that the chalcopyrite brims are also products of the 
unmixing of bornite-chalcopyrite solid solutions. The possibility of 
these ex-solutions has been demonstrated by G. M. Scuwarrz (1931) 
in a set of heating and cooling tests. 
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Fig. 9. Grinsbol quarry. Bornite (gray) with tiny ex-solution lamellae of chalcopyrite 

surrounded by a rim of chalcopyrite, which penetrates with fine, hook- and tooth-shaped 

protuberances into the bornite. In the bornite one large and a smaller patch of blue, 

slightly anisotropic chalcocite (lighter gray) grading into parallel blades of blue covellite 

(a little darker than the blue chalcocite) and replaced, in addition, by ordinary covellite, 

which forms minute radial crystal aggregates with a dark colour. Magn. x 140; parallel 
light. 


Grains of linnaeite were occasionally observed in the bornite-chalco- 
pyrite combinations (fig. 8). 

Bornite and chalcopyrite are replaced by white, rhombic chalco- 
cite, which occurs in rather big grains. The identity of this latter mine- 
tal was verified by means of a Debye-Scherrer diagram, which showed 
close similarity to the X-ray powder pattern of rhombic chalcocite 
given by G. A. Harcourt (1942). The white chalcocite contains thin 
streaks of the blue variety known as digenite in the sense of N. W. 
Buercer (1941) or of neodigenite in the sense of P. Rampour (1943). 
The broader streaks of blue digenite run more or less parallel, whereas 
the thinner ones show irregular orientations. According to BUERGER’s 
experiments, this phenomenon could be explained as the result of the 
ex-solution of white rhombic chalcocite out of digenite formed above 
78° C, while another explanation, of which the possibility has been in- 
dicated by Ramponr (1943, p. 8), is given by the substitution of white 
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chalcocite by a blue oxy-digenite at lower temperatures, i. e. unde: 
supergene conditions through partial oxidation. The first relationship 
seems the more plausible one in view of the existence of a rather large 
amount of blue anisotropic chalcocite, which occurs in intimate inter 
growths with blue covellite. This latter variety of CuS again display 
transitions into ordinary covellite with its conspicuous colour effec 
under crossed nicols (fig. 9). The common variety of covellite, which 
is developed mostly as minute radial aggregates, also occurs in cracks 
in bornite. The blue anisotropic chalcocite may be explained according 
to RAmponrR’s opinion (1943, p. 8) as a fine lamellar intergrowth of di- 
genite (resp. neodigenite) and blue covellite, or possibly of blue covel- 
lite and white, rhombic chalcocite. 

Apparently, the mutual relations observed between bornite, the chal. 
cocite-digenite intergrowths, and the covellite varieties all show that 
bornite is the oldest mineral, which, after the ex-solution of and the 
partial replacement by chalcopyrite, was partly substituted by digenite. 
Subsequently, the digenite, formed above 78° C, split up into fine 
lamellae of white chalcocite and low-temperature digenite on cooling, 
while in a further stage ordinary covellite developed via the inter 
mediary form of blue covellite under supergene conditions. No indica- 
tions were found of the existence of an older generation of anisotropic 
»blue chalcocitey preceding the formation of bornite with chalcopyrite 
lamellae as ScuERBINA (1941, Table 3 to p. 445), seems to have 
observed in ores from the Kopparfjalt quarry near Glava. According 
to RamMpouR’s scheme (1943, p. 8), the chalcocite-digenite varieties at 
Grinsbol may be identified as »blue chalcocitey I f, »blue chalcociter 
I g, and »white chalcocitey II a, respectively. 


Conclusions A 


The copper ores of the Varmskog region as well as those near Glava 
represent a rather rare type of transitional pegmatitic-hydrothermal 
copper deposits, of which other examples are found, e. g., in California 
(Engels mine and other occurrences) and in South Africa (Ookiep mine 
in Little Namaqualand) according to H. ScHNEIDERHOHN (1941, p. 193 
—195). The development of titaniferous iron ores in conjunction with 
copper minerals is explained by that author as the result of the re 
deposition of Ti leached by pneumatolytic agents from surroundi 
basic to ultra-basic country rocks. A similar relationship exists around 
the northern and north-eastern margin of the Amal intrusiva, sin 
the ore bodies are invariably found in basic bands in the Amal forma 
tion and other gneissic rocks outside the Amal igneous complex, or i 
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gasic inliers within the Amal igneous suite itself. These basic rocks 
were probably more readily attacked by the ore-bearing solutions than 
he more acid country rocks, a phenomenon well known from many ore 
listricts. In the Varmskog region, magnetite, ilmenite, probably also 
nuch of the hornblende, much feldspar, and at least part of the quartz 
were deposited as pneumatolytic minerals, and were followed by the 
srystallization of sulphidic iron, nickel, and copper minerals and some 
ower temperature silicates, calcite, etc., during the hydrothermal after- 
nath of mineralization. ; 

At Goéksbol, and apparently also at Grinsbol, the ore occurs in an 
iid, pegmatitic rock, whereas the Stémne quarry is characterized by 
the abundant development of ilmenite with ex-solution lamellae of 
1ematite in an amphibolitic country rock. The formation of ilmenite 
n this latter case probably took place at a temperature of about 700° C 
ecording to the results of RampourR’s experiments (1926), which 
thowed that a re-solution of hematite lamellae in ilmenite started 
vhen ilmenite samples were heated up to 500—600° C. 

As regards the temperature of formation of the copper minerals, the 
bundant occurrence of ex-solution lamellae of chalcopyrite in bornite 
f the Grinsbol quarry points to the deposition of this latter mineral 
ibove at least 475° C, if full weight is attached to ScHwarRtz’s heating 
nd re-solution tests (1931, p. 194). The ex-solution of chalcopyrite 
amellae from sphalerite in the Géksbol quarry, on the other hand, ac- 
ording to BuERGER (1934, p. 525) indicates a temperature of formation 
wf the zinc mineral of at least 350—400° C. Chalcocite (»white chalco- 
ite») and digenite of the Grinsbol occurrence were certainly formed at 
ower temperatures, but apparently still above 78° C in view of the 
levelopment of lamellar intergrowths of white chalcocite and blue 
ligenite formed by ex-solution below 78° C or a slightly higher tem- 
erature, depending on the composition of the original mixture. 

All the evidence indicates that both the primary minerals of the 
Jirmskog ore bodies and those of the Glava region were probably 
ormed between temperatures of about 700° C and 100° C. 

Although the present writers are conscious of the incompleteness 
f their material, a comparison of the sequences of mineral forma- 
ion in the Varmskog ore bodies with the paragenetic relationships 
roposed by ScuERBINA for the Glava ore deposits seems, to a certain 
xtent, warranted. The latter author’s scheme for the Kopparfjalt, 
Hava Vastra, and Gardsjén occurrences (1941, Table 3 to p. 445) 
makes a distinction between an original mineralization (phase 1) and 
ive successive stages of »pegmatiticy injections (phases 2a, 3a, 4a, 5a, 
a), the latter alternating with five stages of metasomatic replace- 
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ment (phases 2b, 3b, 4b, 5b, 6b). A phase of supergene enrichment 
(phase 7) closes this order. The evidence for ScHERBINA’s scheme is 
not always sufficiently backed by convincing statements in his text 
and in the case of the appearance of the mineral linnaeite, for instanee, 
its location in phase 5b may be judged as incorrect in view of our later 
observations in the Varmskog ores. Roughly, however, the mineral si 
quences in this latter area appeared to run more or less parallel with 
the scheme submitted for the Glava region. 


The first phase of mineralization in the St6mne quarry (pyrite, 
arsenopyrite, ilmenite + hematite) might be compared with ScHER 
BINA’s phase 1 (original mineralization responsible, e. g., for the forma: 
tion of hornblende, pyrite, arsenopyrite, chalcopyrite, sphalerite 4 
chalcopyrite lamellae, tetrahedrite, native gold and nagyagite, and 
siderite in the Glava region) and phase 2b (responsible, e. g., for the 
introduction of magnetite and ilmenite). The strongly birefringen' 
bluish amphibole of the amphibolite seams bordering the Stémne ore 
body may be fully compared with ScuERBINA’s amphibole of the orig 
inal mineralization at Kopparfjalt. The second phase at Stémne (with 
linnaeite, millerite, bornite + chalcopyrite lamellae, sphalerite + chal- 
copyrite lamellae, native gold) probably more or less represents ScHER- 
BINA’s phase 3b (characterized, e. g., by the appearance of albite, 
muscovite, epidote, quartz, and bornite + chalcopyrite lamellae) on 
account of the presence of bornite with ex-solution of chalcopyrite. 
The position of linnaeite, which is replaced by millerite and also by 
bornite and chalcopyrite, does not agree with the location given to it 
by ScHERBINA, who places it in a mineral combination formed at about 
100° C. According to the present writers’ observations, the linnaeite of 
the Stémne and Grinsbol ores and its substitute millerite rather belong 
to a high temperature phase of mineralization, for instance ScHER- 
BINA’S phase | or 2b. The third phase of mineralization at Stémne, with 
chlorite, quartz, calcite, chalcopyrite, and hematite, finally, contains 
elements of ScuERBINA’s phase 4b (characterized, e. g., by quartz, 
white calcite, delessite, etc.) and 6b (with chalcopyrite, hematite 


quartz, etc.). : 


Lack of data prevents a clear judgment concerning the question 
whether all of the biotite and oligoclase-albite developed in the count# 
rock of the Stémne quarry represents a suite of primary minerals or 
group of pneumatolytically reshaped constituents. In the latter casé 
these minerals might be compared with the biotite and albite of ScHER: 
BINA’s phase 2b. The formation of epidote may have proceeded during 
ScHERBINA’s phase 3 b. | 
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At Géksbol the original mineralization in the Glava area (phase 1) 

| probably represented by the development of hornblende in the 
ountry rock, whereas the pegmatitic specimens with magnetite + il- 
1enite are probably of the same position as ScuERBrNa’s phase 2a 
egmatite with zircon + apatite, magnetite + ilmenite, hornblende, 
rthoclase). The epidote grains with cores of orthite in the country 
ck apparently belong to the latter author’s phase 3b, whereas the 
osition of sphalerite with ex-solution lamellae of chalcopyrite seems 
ncertain (phase 1%). 

The Borgebol deposit has some resemblance with the Gardsjén 
res described by ScueRBiNA. The combination pyrite-siderite-chalco- 
yrite apparently represents this investigator’s phase 1 (original min- 
ralization), whereas the development of magnetite seems to indicate 
ne presence of phase 2b as well. 

In the Grinsbol ore body Scuersina’s phase 1 is probably re- 
resented by pyrite; phase 2b (the first phase of substitution at Glava) 
y magnetite; phase 3b (second substitution) by the occurrence of epi- 
ote and by bornite with ex-solution lamellae of chalcopyrite; phase 4b 
hird substitution) by chlorite (in the country rock) and lamellar in- 
argrowths of white rhombic chalcocite and digenite; the 7th phase (su- 
ergene enrichment), finally, by anisotropic blue chalcocite, blue covel- 
te, and ordinary covellite. As argued before, the formation of linnaeite 
ay have taken place in one of the earlier phases. Since the chalco- 
yrite rims around the bornite individuals seem to have been formed 
1 immediate continuation of the ex-solution of chalcopyrite from the 
wtter copper mineral, it is reasonable to consider the chalcopyrite of 
ne Grinsbol ores as having been deposited during phase 3b, together 
ith bornite. 


Amsterdam, Geological Institute of the University. 
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Kokambrische Tillitvorkommen in Norrbotten, Schweden 
Von 


GuUNNAR KaAuTSKY 


Abstract. New finds of Eo-Cambrian tillite rocks are described from the eastern 
border of the Caledonides in Northern Lapland, Sweden (see the sketch map fig. 1, where 
ull Scandinavian areas containing Eo-Cambrian tillite rocks so far known are marked). 
Thin sections of tillite rocks have been compared with a thin section of a Quaternary 
moraine. Great similarities, also in details, have been established. 


Im Friihsommer 1948 zeigte mir auf einer Exkursion im Gebiet des 
Situojaure (Norrbotten) der Geologe Erkki Viluksela aus Helsingfors 
eine Stelle, an der die Grenze zwischen archiischem Grundgebirge 
und eokambrischen Sedimenten am Ostrande der Kaledoniden auf- 
geschlossen ist. Hine Untersuchung des Fundortes und die Bearbeitung 
von eingesammeltem Handstiickmaterial ergab, dass die dort auf dem 
Grundgebirge liegenden eokambrischen Sedimente ohne Zweifel Tillite 
sind (G. Kautsxky 1948, 8. 671—672). 

Das Tillitvorkommen liegt 4,5 km westlich der Turistenhiitte am 
Situojaure in einem kleinen Bach, der auf der Generalstabskarte 
1: 200 000 (Blatt St. Sjofallet, Nr. 13) eingezeichnet ist (1,6 km noérd- 
ich vom letzten »o» in Abmojokk). 

_ Der eokambrische Tillit ist ungepresst und chloritumgewandelt. Er 
st ca. 4 m miachtig und schwarz gefiarbt. In der schwarzen, dichten 
jrundmasse liegen unsortiert kantige und schlechtgerundete Geschiebe 
Iler Gréssenordnungen, von kubikmetergrossen Blécken herunter bis 
u einzelnen kleinen Quarz- und Feldspatkérnern. Die langlichen 
eschiebe sind oft etwas eingeregelt (Fig. 2). Stellenweise bestehen 
uch gréssere Partien ausschliesslich aus feinem Material, das als 
éssere Gesteinsfragmente nur aus der Grundmasse deutlich her- 
ortretende Feldspat- und Quarzstiicke enthalt (Fig. 5). Die Geschiebe 
aben oft typische einspringende Winkel (im linken Teil von Fig. 2 
ut zu sehen). Die feine Zwischenmasse ist klastisch und besteht haupt- 
achlich aus kleinen Quarz- und Feldspatkérnern, die von neugebil- 
etem Chlorit umhiillt sind. 

Beim Vergleich eines Diinnschliffes des Tillits vom Situojaure (Fig. 
) mit dem Diinnschliff des grobsandigen Geschiebetones einer quar- 
‘ren Morane aus Mittelschweden (Fig. 4) bemerkt man grosse Ahn- 
chkeiten. In beiden Diinnschliffen sind die unsortierten Gesteins- 


, 


Fig. 1. Ubersichtskarte der bekannten eokambrischen Tillitvorkommen in Skandina- 

vien. — 1) Varanger-Tana — 2) Duksfjord — 3) Alten — 4) Kvenangen — 5) Kebnekaise 

— 6) Stora Sjéfallet — 7) Situojaure — 8) Kabblagebirge — 9) Vasterbotten — 10) Anger- 

manland — 11) Zentralnorwegen. — Ausserdem sind Tillitvorkommen von der Fischer- 
halbinsel (1 cm G6stlich des Varangergebietes) bekannt. 


stiickchen kantig oder nur schwach gerundet. Einspringende Winkel 
sind besonders an den langlichen Geschieben haufig zu beobachten. 
Auffallend ist in den Diinnschliffen aller von mir untersuchten Tillite 
und der quartiren Morane das Auftreten von zahlreichen, aus dem 
urspriinglichen Gesteinsverband herausgelésten, gut erhaltenen Feld 
spatkornern (sowohl Mikroklin als auch Albit und anderer Plagioklas 
wurden beobachtet), an denen die urspriinglichen Kristallflachen nock 
gut erkennbar sind. Das Auftreten von aus wenigen Quarz- und Feld: 
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Fig. 2. Eokambrischer Tillit aus dem Situojauregebiet. Teile grésserer Geschiebe mit 
einspringenden Winkeln im linken Teil der Abbildung. Die langlichen Geschiebe sind 
etwas eingeregelt. 3/4 nat. Grésse. Photo C. Larsson. 


spatindividuen zusammengesetzten Aggregaten von Gesteinen des 
Liegenden, die teilweise nur noch lose zusammenhingen, ist ebenfalls 
sehr typisch. An den Kanten der Geschiebe ist ferner oft das Heraus- 
brechen von Mineralkérnern aus dem Verband des Geschiebes zu beob- 
achten. Die Konturen der Geschiebe werden an diesen Stellen un- 
scharf und unregelmissiger als gewohnlich. Die obere Kante des gross- 
ten Geschiebes der quartiren Moraine auf Fig. 4 und beinahe alle 
Geschiebe des Tillites auf Fig. 3 zeigen diese Erscheinungen. Diese 
gemeinsamen Higenschaften eokambrischer und quartirer Moradnen 
sind wohl durch die boreale Verwitterung, die hauptsichlich mecha- 
nisch ist, und durch die Art des Transportes bedingt. 

Das Geschiebematerial des Tillites vom Situojaure ist recht ein- 
formig. Es besteht beinahe ausschliesslich aus Geschieben einer kristal- 
linen, sandigen, geschichteten Sedimentserie des Archiikums, die auch 
direkt unter dem Tillit ansteht. Ausserdem kommen Gangquarz- 
geschiebe, grosse gut erhaltene Feldspate und Geschiebe verschiedener 
metamorpher Gesteine des naheren Grundgebirges vor. Karbonatge- 
schiebe wurden nicht beobachtet. Auch die feinkérnige Zwischenmasse 
des Tillites ist vollstindig kalkfrei. 

Am Fundort liegen unter den 15°—25° gegen NNW fallenden Tuliten 
steil stehende kristalline Sedimente des Archiéikums. Die gut ent- 
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blésste Grenze ist messerscharf und zwischen den beiden Serien i 
eine bedeutende Winkeldiskordanz vorhanden. Das archiische Gesteiz 
direkt unter der Tillitgrenze ist vollstindig frisch und zeigt keinerle 
fossile Verwitterungserscheinungen. Dies stimmt gut mit den Higen- 
schaften iiberein, die das Anstehende unter quartiren Moranen auf. 
weist. 

Uberlagert wird der Tillit von griinlichen Tonschiefern, die mind 
stens 30 m miachtig sind. In den oberen Teilen der Tonschiefer sin 
Hinlagerungen von blauen Quarziten haiufig. Das Hangende der grii 
lichen Schiefer wurde an dieser Stelle nicht untersucht. Es ist jedoe 
anzunehmen, dass gegen oben die typischen Sedimente der Hyolithus- 
zone folgen, die iiberall in der Umgebung auf dem Grundgebirge liege 

In der autochthonen Hyolithuszone wurden éstlich und nérdlich de 
Situojaure zahlreiche Profile abgegangen. Die Hyolithuszone hat 
am Gebirgsrand in Norrbotten gewéhnliche Zusammensetzung von 
weissen Quarziten verschiedener Machtigkeit an der Basis, die in en 
oberen Teilen Hinlagerungen von blaulichen und graublauen Quarzite 
enthalten. Diese Quarzitserie wird von dunkelgrauen und braéunlichen 
Tonschiefern tiberlagert, aus denen von mehreren Stellen des Gebirgs- 
randes Funde von kambrischen Fossilien bekanntgeworden sind. Ober- 
halb dieser Schiefer, die meist sehr stark tektonisch gestért sind, liegen” 
Uberschiebungsdecken der Kaledoniden, welche oft mylonitisiertagy 
Grundgebirge an der Basis fiihren. 

An einer Stelle nordéstlich des Situojaure (éstlich des Ausutsvagge) 
wurde in einem kleinen Bach zwischen der Quarzitserie und dem iiber- 
lagernden Schiefer ein Schieferkonglomerat in einer Matrix von grau- 
blauem Quarzit gefunden. Dieses Schieferkonglomerat, das oft nur 
einige Centimeter michtig ist, bildet in der Hyolithuszone einen regio- 
nal weit verbreiteten Leithorizont, der nach F. Kautrsxy (1945, 8. 
130—133) die Grenze zwischen Kokambrium (Quarzitserie) und Kam- 
brium (Schieferserie) in der Hyolithuszone des Gebirgsrandes in Norr- 
botten markiert. 

Der Staatsgeologe Dr. 0. H. Odman machte mich auf konglomera- 
tische Gesteine mit schwarzer, feinkérniger Grundmasse aufmerksam, 
die er 1939 im Gebiet dstlich des Kebnekaise am Rande der Kale- 
doniden eingesammelt hatte und die den Tilliten am Situojaure ahneln. 
Eine Untersuchung des Materials, welches im Gesteinsarchiv des Boli- 
den Gruv-A.-B. aufbewahrt wird, zeigte, dass es sich ohne Zweifel um 
Tillite handelt. Das Material stammt von zwei Fundorten in der Hyo- 
lithuszone. Der eine Fundort liegt 2,5 km westlich von Nikkaluokta 
unmittelbar éstlich von Punkt 1077 (Tjauratjakko) der Generalstabs- 
karte 1 : 200 000 (Blatt Kebnekaise, Nr. 8). Die beinahe ausschliesslich 


4 


d71. H. 4} EOKAMBRISCHE TILLITVORKOMMEN 599 


us Gangquarz- und Feldspatstiicken bestehenden unsortierten Ce- 
hiebe liegen in einer dunklen, feinkérnig-sandigen Zwischenmasse, 
e vollstandig kalkfrei ist. Die Geschiebe sind haufig etwas gerundet. 
as Gestein ist chloritumgewandelt und ungepresst. Der andere Fund- 
t liegt ca. 500 m westlich der »5» in Punkt 514,2 (westlicher Ladtjo- 
ure) der Generalstabskarte 1: 200000 (Blatt Kebnekaise, Nr. 8), 
as ist ungefihr 2 km dstlich der Kebnekaise Turiststation. Auch hier 
esteht das vollstindig unsortierte Geschiebematerial hauptsichlich 
is Gangquarzgeschieben und gut erhaltenen grossen Feldspaten. Die 
wischenmasse ist schwarz, chloritumgewandelt, kalkfrei und feinkér- 
iger als am oben beschriebenen Fundort westlich von Nikkaluokta. 
Der Geologe T. Eriksson fand im Sommer 1949 an zwei Stellen an 
ar Basis der Hyolithuszone siidlich von Nikkaluokta — 1 km SSO 
on Punkt 1067,9 (Larkimvare) und 1,5 km § des »K» in Kaberaive 
er Generalstabskarte 1 : 200 000 (Blatt Kebnekaise, Nr. 8) — konglo- 
eratische und breccidse Gesteine, die ich als Tillite identifizieren 
onnte. Die Fundpunkte befinden sich ungefahr in der Mitte zwischen 
en Gebieten 5 und 6 der Ubersichtskarte Fig. 1. Die Tillite liegen 
ach Kriksson auf mylonitisierten Gesteinen, welche wahrscheinlich 
2m Grundgebirge angehéren. Dieses besteht in diesem Gebiet aus 
‘chaischen, rétlichen Porphyren. Ebenso wie bei den anderen Tillit- 
orkommen ist die Zwischenmasse kalkfrei, schwarz und stark chlori- 
sch. Die Geschiebe im mitgefiihrten Handstiickmaterial sind kantig 
Jer schlecht gerundet. Geschiebe des liegenden Porphyrs wurden 
icht beobachtet. 

Die Handstiicke von allen diesen Fundorten gleichen vollstandig 
en Handstiicken, die ich am Situojaure eingesammelt habe, wenn 
an. von geringfiigigen Unterschieden in der Zusammensetzung absieht. 
in Vergleich des norrbottnischen Tillitmaterials mit eokambrischem 
ilitmaterial aus Angermanland weist sowohl makroskopisch als auch 
ikroskopisch grosse Ahnlichkeiten auf. Unterschiede bestehen haupt- 
ichlich in der verschiedenen petrographischen Zusammensetzung der 
esteine, die in das Geschiebematerial eingehen. Dies ist durch die 
erschiedene Zusammensetzung der unter den Tilliten liegenden Ge- 
einsserien bedingt. Auch in Angermanland sind die Tillite in der- 
Iben Weise wie im Situojauregebiet chloritumgewandelt. 

22 km ONO von Kvikkjokk wurden von O. Odman auf der Nordseite 
es Kabblagebirges an zwei Stellen — 800 m nérdlich der »9» in Punkt 
35 (Njallats), sowie in einer Schlucht 300 m nordwestlich des »N» in 
jallats auf der Generalstabskarte 1: 200000 (Blatt St. Sjofallet, 
r. 13) — an der Basis der Hyolithuszone konglomeratische Gesteine 
‘it feinkérniger dunkler Grundmasse gefunden. Die Gerdlle sind teil- 
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schiebe zeigen das Herausbrechen einzelner Mineralkérner aus dem Verband des Geschie 
bes, was sich durch unscharfe Konturen zu erkennen gibt. Vergr. 9x, parallele Nicols 
Photo C. Larsson. 


weise kantig. Nach Odman’s Tagebuchaufzeichnungen sind den konglo: 
meratischen Gesteinen sandige Schichten, die deutliche klastische Struk- 
turen zeigen, eingelagert. Die Konglomerat-Sandsteinzone ist ungefal 
30m machtig. Nach der Beschreibung handelt es sich héchstwahrschein- 
lich ebenfalls um Tillite, da die Ahnlichkeit sowohl nach der geolo 
gischen Lage in der Hyolithuszone als auch dem Aussehen nach mit 
den oben beschriebenen Tillitvorkommen Norrbottens bedeutend ist: 

In einem Vortrag wurde von Kuxiine (1948, 8. 663—665) ein Vor 
kommen tillitartiger Gesteine aus der Hyolithuszone im Gebiet nérd: 
lich des Stora Sjéfallet, sowie der Fund eines eokambrischen glazialer 
Banderschiefers (Warwenschiefer) als loser Block aus dem Gebiet nérd- 
lich des Situojaure erwaihnt. Beide Funde weisen einen bedeutender 
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Kalkgehalt auf. Das Vorkommen im Stora Sj6fallgebiet liegt nach 
KULLING in einer Decke der Kaledoniden. Die Tillite im Situojaure- 
gebiet und am Tjauratjakko (Kebnekaisegebiet) liegen dagegen direkt 
auf dem autochthonen. Grundgebirge am Rande der Kaledoniden. 
Auch die Tillite im Kabblagebirge nehmen dieselbe Lage auf dem 


Fig. 4. Diinnschliff von grobsandigem Geschiebeton einer quartaéren Moraine aus Bergs- 

lagen, Mittelschweden. Einspringende Winkel an den Geschieben sind deutlich sichtbar. 

Der linke Teil des gréssten Geschiebes zeigt das Herausbrechen von einzelnen Mineral- 

k6rnern aus dem Verband des Geschiebes (unscharfe Konturen an diesen Stellen). Vergr. 
9x, parallele Nicols. Photo C. Larsson. 


Grundgebirge ein. Uber die geologische Stellung der Vorkommen 6st- 
ich der Kebnekaise Turiststation und siidlich von Nikkaluokta ist 
nichts niheres bekannt. 

Bemerkenswert ist das scheinbare Fehlen von eokambrischen Spa- 
-agmiten in den tillitfiihrenden Gebieten Norrbottens; kommen doch 
nachtige eokambrische Sedimente von sparagmitischer Zusammen- 
setzung in allen anderen Tillitgebieten Skandinaviens vor. Auch in 
Norrbotten sind ungepresste, flach liegende, nur schwach metamorphe 
sparagmitahnliche Feldspatsandsteine und Quarzite lings des Randes 
ler Kaledoniden weit verbreitet, welche an vielen Stellen ausgezeichnet 
thaltene Trockenrisse und Rippelmarken enthalten (Teile der Snavva- 
erie, Stora Sjéfallsandstein). Auf diesen Gesteinen liegt die Hyolithus- 
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| 

Fig. 5. Eokambrischer Tillit aus dem Situojauregebiet, feinkérniger Typus. Die i 

Stiickchen auf der Abbildung sind gut erhaltene Feldspate und Quarzkérner. 5/6 nai 
‘ 
i 


Grésse. Photo C. Larsson. 
| 


zone des Gebirgsrandes ohne sichtbare Winkeldiskordanz. Nach in 
den letzten Jahren ausgefiihrten regionalen Untersuchungen 6stlich 
des Randes der Kaledoniden in Norrbotten, wird das Alter dieser Feld- 
spatsandsteine und Quarzite jedoch als archiisch angesehen (ODMAN 
1947, S. 8—13, sowie miindliche Mitteilungen). 

Die auf einer beinahe 100 km langen Strecke am Ostrande der 
Kaledoniden neuentdeckten ieee Tillitfundpunkte verbinden 
die nordnorwegischen Tillitgebiete mit den Tillitvorkommen in Vaster- 
botten und Angermanland. Dies zeigt die Ubersichtskarte Fig. 1, 
die eine Vorstellung der geographischen Lage der Tillitvorkommen 
in Norrbotten gegeniiber den aus anderen Teilen Skandinaviens be- 
schriebenen Tillitgebieten vermittelt. Als Grundlage fiir die Uber 
sichtskarte wurden verwendet: — fiir das zentralnorwegische Gebiet 
Cur. Orrepant (1945) — fiir die Vorkommen in Angermanland und 
Vasterbotten B. AsKLUND (1938, 8. 67—70), sowie O. Kutiine (1942) 
— fiir das nordnorwegische Gebiet 8S. Foyn (1937), sowie O. HoxTeE- 
DAHL (1944, S. 23—24) — fiir die nordfinnischen Vorkommen auf der 
Fischerhalbinsel (auf der Ubersichtskarte nicht eingezeichnet) O. ‘ 
Weemann (1929, 8. 195), sowie K. Lupanper (1933). 

Der Staatsgeologe Dr. Gésta Lundqvist hat mir den Diinnschlif 
des Geschiebetones einer quartéren Morane zur Veroffentlichung um 
der Staatsgeologe Dr. Bror Asklund sein Tillitmaterial aus Angerman- 
land zum Vergleich iiberlassen. Ihnen, sowie dem Staatsgeologen Dr. 
Olof H. Odman und den Geologen Tryggve Eriksson und Erkki Viluk 
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a, die die geologischen Verhiltnisse lings des Randes der Kale- 
niden in Norrbotten mit mir diskutierten und mir ihr Material zur 
rfiigung stellten, méchte ich fiir ihre Hilfe herzlich danken. Bolidens 
uv-A.-B. bin ich fiir die von Dr. Odman eingesammelten Handstiicke 
s dem Kebnekaisegebiet Dank schuldig. 
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Nachtrag 


Wahrend der Drucklegung bekam ich von Dr. Opman Mitteilung 
er einen weiteren eokambrischen Tillitfundort in Norrbotten. Dieser 
; 1 km SSO des »e» in Ramasvare der Generalstabskarte 1 : 200 000 
att Kebnekaise, Nr. 8), das ist 16 km siidlich von Nikkaluokta. 
r Tillit besteht aus reichlich Geschiebe fihrenden, dunkelgriin 
arbten Sandsteinen. Die teilweise 10 cm grossen Geschiebe bestehen 
ptsichlich aus Quarz und ausserdem aus feinkornigen Apliten. 
r Tillit liegt direkt auf autochthonen, feinkérnigen, rétlichen Ge- 
inen des Grundgebirges. Uberlagert wird der Tillit durch eokam- 
che, weisse Quarzite. 
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Notiser 


Om férs6k betriffande materialtransport genom brinningsverk 
i Pite& skirgard 


Av 


BsOrN JARNEFORS 


Abstract. An experiment for measuring the transportation of material by the actio 
of breakers has been made in the Pitea archipelago, N. Sweden. Observations during th 
studies show that the transport of material along the shoreline by the pressure fr 
solid, and the movement of drift ice is of a very great importance in this part of f 
country. 


De vid den pagaende jordartskarteringen i Norrbottens lin uppmazl 
sammade svallningsforeteelserna (Fromm 1949; JArNEFoRS 1949) ha akta 
liserat fragan om méjligheten att medelst forsék i naturen fa en mera exak 
uppfattning om den marina omsedimentationens arliga belopp vid den rece! 
kustlinjen. Sasom ett led i en sadan undersékning utlade férf. i juli 1948 
antal stenar av réd Dalaporfyr pa for branningsverkan exponerade punkt 
i Pitea skargard (JARNEFoRS 1948). For att ytterligare underlatta iden 
ringen marktes férsdksmaterialet med kopparnaftenat, vilken markni 
metod dvenledes visat sig vara effektiv. Avsikten med forsdket var att geno: 
observation en gang om aret i férsta hand férséka folja den arliga transporte 
av forséksmaterialet, fororsakad genom braénningsverkan samt genom 1 
pressning och isskruvning sasom sekundira faktorer. Av skil, som nedan fran 
halles, har dock férséket redan efter en observation 1 augusti 1949 mast a 
brytas, varfér ett meddelande om det vunna resultatet skall lamnas. 

De fér férséket utvalda lokalernas lige i skirgarden SO om Pitea framg: 
av fig. 1. 

Férsékslokaler. Lokal 1. L. Sandskér, NV uddens V strand. Strandzonei 
botten bestaende av glacifluvialt material. Huvudsaklig exponering for brai 
ningsverkan fran S—SO. 15 rundade stenar i storlek 10 em i diam. och 
storlek 5 cm i diam. utlades vinkelritt mot strandlinjen pa en stricka 4 
15 m. Av de utlagda stenarna aterfunnos 7 i storleken 10 cm och 1 i storleke 
5 cm. Stenarna utvisade en oregelbunden forflyttning i sidled och mot stram 
linjen av 1—4 m. Genom observation av stérre block i strandlinjen kun 
konstateras, att dennas detaljkonturer sedan féregaende besok forandra’ 

Lokal 2. L. Ledskir, SO udden. Strandzonens botten bestaéende av fé 
berg. Synnerligen kraftig exponering fér saval brinningsverkan som ispré 
ning och isskruvning fran S—SO. 15 stenar i storlek 10 cm utlades i en gruj 
i strandlinjen. Inga stenar aterfunnos. A 

Lokal 3. Stenskar, O udden. Strandzonens botten bestdende av svallgr 
Synnerligen kraftig exponering fér brinningsverkan och isens verksambh 
fran S—NO. 25 stenar i storlek 10 cm och 35 i storlek 5 cm utlades vinkell 
mot strandlinjen pa en striicka av 30 m. Aven pa denna lokal kunde férs@l 
materialet icke aterfinnas. Daremot kunde en tydlig forindring av udde 
strandkontur sedan foregaende sommar noteras. Framférallt markbart ¥ 
de stérre blockens fériindrade lage i savil horisontal- som vertikalplanet. | 
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Fig. 1. F6rsdkslokalernas lige i skirgirden SO om Pitea. 


Sammanfattning. Av det i viss man negativa resultat, som de ovan relate- 
ade férsdken givit, torde dock vissa allmanna slutsatser kunna dragas. 
'ydligt framgar, att materialtransporten genom ispressning och isskruvning 
exponerade ligen av strandzonen ar en faktor av férsta ordningen. Stora 
lockanhopningar, som maste tillskrivas isens verksamhet, aro aven ett ofta 
bserverat fenomen saval vid recenta som icke recenta strandlinjer i Norr- 
otten. Avenledes torde sta klart, att forsdk att mata materialtransporten 
enom branningsverkan béra utféras genom observationer endast under den 
fria delen av aret, enar i annat fall pa grund av isens verksamhet en miss- 
isande uppfattning om denna transportfaktors storleksgrad erhalles. De av 
VasMuND (1939) i stor skala och med utomordentliga resurser vid tyska 
)stersj6kusten utférda materialtransportforséken ge metodiska anvisningar. 
fans iakttagelser angaende forsdksmaterialets minimivikt (exempelvis f6r 
and minst 1000 kg) fér att erhalla ett godtagbart resultat bora sarskilt 
ramhallas. 
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Opsidiscus, new name replacing Aulacodiscus WESTERGARD, 194 


Dr. Seth Stenestrém of Lund has kindly called the writer’s attention 
the fact that Aulacodiscus, proposed by the writer for a genus of trilobi 
(Sver. Geol. Unders., Ser. C, No. 477), was used for a genus of gastrope 
by H. Douvillé in 1921 (Bull. Soc. Géol. France, Compte rendu sommai 
des Séances, Vol. 21, Sér. 4, p. 194). The new name Opsidiscus is proposed 
replace Aulacodiscus WESTERGARD; genotype, Opsidiscus bilobatus (WEST! 
GARD, 1946). 

A. H. Westergare 


On the geological age of Irvingella suecica WrSTERGARD 


In the description of Irvingella suecica and I. suecica marginata (Sve 
Geol. Unders., Ser. C, No. 489. 1947) from a small limestone lens in a strongh 
folded shale series in Angermanland the horizon of the forms was states 
to be uncertain; they were tentatively placed in the lowest portion of th 
Peltura zone. Even though this horizon was higher than those of congene 
North-American and English species, it did not seem to be unlikely sine 
Walcott & Resser (1924) had recorded a member of the genus from Novay 
Zemlya regarded as Ozarkian in age. However, a few cranidia of J. swecit 
marginata recently found in the exporrecta conglomerate at Brunflo, Jamt 
land, prove the above presumption to be improbable. The specimens ocet 
in the matrix of the conglomerate, which, besides Oligomys exporrecta (LINRS. 
and other late Middle Cambrian brachiopods, have yielded Agnostus pisifor 
mis (L.), Olenus (gibbosus Wauu.?), Protopeltura aciculata (ANG.), and Para 
bolina brevispina WGARD, the two latter of which are the index fossils of th 
lower portion of the Orusia zone. No form from younger strata was observe 
Thus we may conclude that Jrvingella appears in Sweden in some of the olde 
Upper Cambrian, zones, which agrees better with the range of the genus ii 
North America and England. It should also be noted that the only f 
found associated with Irvingella in Angermanland, a pygidium whose generi 
reference is uncertain, is of Olenus type. + 

Andis Westergdrd 
i 


‘, 
Fran det internationella kvartirsamarbetet och sarskilt om i 
»Congrés Sédimentation et Quaternaire» i Frankrike 1949 i 
(Ur ett foredrag i Geologiska Féreningen 3 november 1949) 
Av 
N. G. H6rner 


I geologien, icke minst i kvartargeologien, spela de lokala omstindighete 
na och den egna regionens férhallanden 1 manga fall en si betydande roll, 
ingaende, ofta bade detaljerade och mangsidiga, lokal- eller regionbunda 
utredningar med naturnddvandighet maste fa ett stort utrymme i mang 
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orskningsarbete. Det egna omradet erbjuder dvernog av angeliigna och 
ivande arbetsuppgifter. De kvartira bildningarna kunna vara si funda- 
1entalt olika pa olika delar av jorden, att erfarenheter fran, ett omrade ge 
5ga eller kanske just ingen ledning vid studiet av ett annat. 

Det ar dirfor ej utan skil man pa tal om internationella striivanden inom 
vartiirgeologien métes av fragan: Behévs verkligen internationellt samar- 
ete inom kvartiirforskningen? Vore det icke bittre att koncentrera sina 
rafter och igna sig fullt och helt at det egna omradets utforskning och be- 
ransa utblickarna till vad som verkligen har direkt betydelse for just dessa 
ndersdkningar, och lata bli att splittra sig pa det fjirranliggande och till 
ynes ovidkommande? 

Att ett internordiskt samarbete behévs, ar val sa tydligt, att det icke 
ehéver poingteras. Redan det, att den geologiska utvecklingen i de riksgriins- 
kilda omradena kan vara identisk eller Smsesidigt beroende, sa att det 
gna omradets utveckling icke kan rekonstrueras utan iakttagelser fran 
rannlandet, gér ju samarbetet ver vara omedelbara granser till en bjudande 
édvandighet. Pa denna punkt aro veterligen ocksa alla dverens. Jag vill 
ar endast begagna tillfillet att ge uttryck at de upsaliensiska kvartirgeo- 
gernas tacksamhet mot Geologiska Forskningsanstalten i Finland och 
veriges Geologiska Undersékning samt till vara firdledare och kolleger 
lyyppa, Aurola, Okko, Virkkala och Fromm fér ett sadant internordiskt sam- 
rbete: den givande, forskningsinriktade finsk-svenska exkursion, som tack 
are dem och B. Jarnefors kom till stand och med utomordentligt gott ut- 
yte genomfordes i Nordfinland och Norrbotten i juni 1949, en debattspickad 
lealexkursion i pagaende filtarbetens tecken. Med iakttagelsematerialet 
br Ggonen diskuterades glaciation, isavsmaltning, nivaforindringar, sedi- 
1entutbildning och metoder. Det var en exkursion av det slag, vars gagn 
r allom lika uppenbart som geologsamverkan d6ver huvud taget de nordiska 
inderna emellan. 

Om det utomnordiska kvartaérsamarbetets angeligenhet for oss synas 
aremot rada delade meningar. Kanske medger man dock t. 0. m., att ett 
rimmande och avligset, men med vart i mangt och mycket analogt ned- 
sningsomrade kan erbjuda sé manga beréringspunkter, att vi icke bora 
irsumma kontakterna at det hallet. Glacialgeologiens klassiska forsknings- 
mrade, Alperna, har sjalvfallet ocksa ingatt 1 det allminna medvetandet, 
lla olikheter till trots. 

Betriiffande omriden utanfér nedisningsgebiten och dessas omedelbara 
andstrak fragar man sig dock med fog, om vi svenska kvartargeologer 
erkligen dir ha sai mycket att hamta, att det lénar kostnader och méda 
tt knyta och uppratthalla nérmare kontakter 4t sidana hall — och likasa, 
m det for de kvartarforskare, som arbeta i trakter utanfér nedisnings- 
jreteelsernas direkta rackvidd, kan ha sa stort intresse, utéver det eventu- 
lt turistiska, att studera det nordiska nedisningsomradet. 

Klimatutvecklingen och dirav betingade foreteelser inom den ena omrades- 

en, och den andra sta givetvis i inbérdes relation. I kusttrakterna ge gla- 
aleustatiska vattenstandsférindringar direkt anknytning; det kan vara 
og att erinra om att exempelvis fér Frankrikes vidkommande vissa av 
ubois’ huvudinsatser st& i minst lika naira kontakt med Tanners i Nord- 
nnoskandia som med Depérets klassiska utredningar i Frankrike och att 
en den forskning, som med delvis likartat objekt foljer vasentligt andra 
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linjer (t. ex. Bourcart, aiven Baulig), i stor utstrackning beaktat bl. 
den nordiska kvartiiren. Vinder man sig till biota och deras livsbetingelse 
bl. a. mainniskans, si ar det uppenbart, att det forna pa sin tid helt édelagd, 
nedisningsomradets sentida inbyggare maste sdka sparen av sitt slakte 
tidigare éden och miljé utanfor nedisningsomradet; skall man kunna utredi 
den, istida och senare geografiska utvecklingen inom nedisningsomradet 
maste man dven utnyttja de upplysningar, som finnas att hamta utanfé 
detta. Dirtill kommer, att den intensiva forskningen 6ver kvartirféreteels 
utom nedisningsomradet fort fram synpunkter, metoder och resultat, s 
vi ha anledning taga kinnedom om och som i vissa fall kunde behéva prévaj 
inom forna nedisningsomraden och i nutida glaciarers narhet. 

Det synes alldeles uppenbart, att vi icke ha rad avsta fran att ta del 
det internationella kvartiirsamarbetet, aven om det kraver tid och méd 
Man maste mangen gang se sjilv pa ort och stalle for att riktigt kunna iz 
se, vad en i litteraturen beskriven féreteelse innebiar, och ibland redan ff 
att bli tillrackligt fértrogen med terminologien. , 

Med stort intresse motsags den till sistlidna augusti tillkinnagivna off 
ciella fjarde internationella kvartarforskningskongressen (IV. INQUA) 
Budapest med dess lovande exkursionsprogram. Anmalningarna dvertriif 
fade forvantningarna, men pa senvaren och forsommaren naddes forskarn 
mer eller mindre klara for INQUA-resa, av officiellt meddelande, att hel 
kongressen torkat in. 

Den mindre anspraksfullt upplagda, men utomordentligt val planerade 
och forberedda Congrés Sédimentation et Quaternaire i Frankrike med J. 
Piveteau som president gick diremot programenligt av stapeln i slutet ay 
maj och forsta dagarna av juni och gav ett gott utbyte for de drygt hundra 
deltagarna fran ett flertal lander. Utom Frankrike voro Belgien och Holland 
talrikt representerade, likasa linderna runt Medelhavet. Fran Schweiz, 
Polen, Danmark och Sverige etc. hade blott enstaka eller nagra fa deltagare 
infunnit sig. Aven Sydamerika var foretratt. Oppningsanforandet, som bl. 
a. exemplifierade och understrék kvartirgeologiens vetenskapliga saval som 
stora praktisk-ekonomiska betydelse, hélls av C. H. Edelman, Holland. 
Over huvud taget visade den franska kongressledningen den mest férekom- 
mande uppmirksamhet mot de utlandska gisterna. Vid en pafallande stoi 
del av sammantridena presiderade olika icke-franska forskare. 7 

Kongressen gillde, som av namnet framgick, kvartir och sedimentation, 
och programmet var val avvigt mellan faltstudier 4 ena sidan, féredrag 
och diskussioner 4 andra. Exkursionsprogrammet var féredémligt upplagt, 
forberedelser och genomférande perfekta, och framfér allt var omradet, 
Charente och Dordogne, instruktivt och genom moderna undersékningar ak- 
tuellt samt till sitt omfang si begrainsat, att en viss dverblick blev mojli 
aven for en framing; fagelviigen mellan exkursionens ytterpunkter var e 
mycket mer an 200 km. Bussresorna strickte sig fran Atlantkusten vil 
La Rochelle mot éster och sydost till Vézére-dalen, dir man nastan bérja 
fa en forkdnning av terringens svagt begynnande stigning uppat mot Central 
massivet. Av de synnerligen livliga diskussionerna i falt att déma gav ex 
kursionen ett rikt utbyte icke blott for frimlingen, fér vilken det mesta val 
nytt, utan aven for de i omradets problem initierade forskarna. 

Exkursionsprogrammet var, 1 den man det lat sig géra, upplagt eft 
aktualistiska principer. Demonstrationer av nutida geologiska processe 
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ch produkter, framfér allt marina, estuarina och fluviatila, i féreliggande 
andskapstyp férberedde studiet av analoga bildningar fran gangna skeden 
iv den kvartéra utvecklingen och underlittade i hig grad férstaelsen 
liray. Genom att i sa stor utstrackning tillfiille gavs att i naturen se och 
‘tudera foreteelser, som behandlades i féredrag och métesdiskussioner pa 
le successiva férliggningsorterna, fingo aiven inomhusdebatterna ett kon- 
cret verklighetsunderlag av ovanlig pataglighet och bredd. Att viktiga bild- 
ungar fran skeden, da klimatiska och andra férhallanden voro fundamen- 
alt olika mot traktens nutida, maste studeras utan nutida lokalt jiimférel- 
ematerial, ligger i sakens natur. 

De frimst av den uppslagsrike och temperamentsfulle Sorbonnepro- 
essorn J. Bourcart ledda exkursionerna till och utmiirkta demonstratio- 
lerna av mangahanda och iiven terminologiskt rikt differentierade kust- 
ailtessediment, bade rent minerogena och kombinerat minerogen-biogena, 
zavo, alla olikheter till trots, mycket att ta vara pa for vara egna sediment- 
ch jordartsstudier. Samtidigt som kongressens maringeologiska inslag er- 
j6do en limplig introduktion till atskilligt i fortsittningen, bidrogo de 
cksa till att illustrera nagra arbetsuppgifter for, och angelagenheten, av, 
let planerade — och, som det vill synas, infér sitt forverkligande staende — 
naringeologiska institutet vid La Rochelle. En narmare redogorelse for 
congressens faltstudier diromkring kan vantas av Otterborgsstipendiaten 
imanuensen B. Jiarnefors. 

Nutida havysstrinders, estuariers och floders dynamiska processer och 
norfologiska féreteelser, erosion, materialtransport och sedimentation, 
yranulometriska och petrografiska karakteristika behandlades 1 manga fore- 
lrag och debatter, ofta som bakgrund till diskussioner av den tidigare kvar- 
airutvecklingen. Lokal anknytning hade bl. a. A. Rivieres framstallningar 
‘Orande littoral och estuarin utveckling nagot NV om La Rochelle, med 
liskussion av morfologiska karakteristika och slutsatser om havsyte-vaxlingen 
‘amt om orsakerna till fluktuationer 1 kustutvecklingen. Beaudoins obser- 
yationer Sver »sables alvéolaires» sbder om La Rochelle gavo upphov till 
m diskussion, i vilken aven koaguleringsfragor berérdes. 

Langre bort fran kongressorten flyttade sig Glangeaud, som valt Gascogne- 
custen fér sin utredning rérande betingelserna for littoral transport genom 
raktion respektive suspension. Kombinationen mellan dessa faktorer prag- 
ar aysittningens granulometriska karaktiir och bestiimmer sedimentens 
egionala férdelning lings kusten. Doeglas och Edelman redogjorde fér de 
iollandska kustbildningarnas ursprung; erosions:sedimentations-jamvikten 
| forhallande till strém- och vindférhallanden diskuterades. Tavernier tog 
sikte pa ett tidigare skede i den »postglacialay utvecklingen vid sin studie 
ver marin och i viss man eolisk sedimentation i det belgiska kustbaltet. 
rommelins granulometriska och mineralogiska undersdkningar (6ver 50 
-dimensionen, rontgen under 5 yw) lings Schelde-estuariet gallde materia- 
ets ursprungs- och avsittningsbetingelser. En langt mer regelbunden par- 


e dkade ytterligare intresset for de likaledes valstuderade transport- och 
edimentationsférhallandena i den av exkursionen besdkta floden Charentes 
edre lopp och mynning, en sedimentationsprocess sirskilt pataglig som 
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praktiskt problem i staden Rocheforts katastrofalt igenslammade ham 
bassinger. 
I sin utredning av fran kristallina massiv hiirrérande komponenter i Lyo 
buktens sand etc. framlade A. Vatan bl. a. en jaémférelse mellan olika sa 
att berikna och ange ett sediments mineralsammansattning. Vaxelverke 
mellan strandvegetation och sedimentation behandlades av van Eerde o 
Atervinning efter inundering (vid Dunkerque) av Deloffre. 
Man skulle kanske vintat sig att i Depérets och Dubois’ hemland, i 
till synes si gynnsamt kuststrak som detta, fa en mer klargérande framstéil 
ning av nivaforandringarna inom exkursionsomradet. Den tillfallige bes 
karen hinner kanske icke bli fullt 6vertygad om att de for kontinentalkus 
i allminhet gingse framstiillningarnas samband mellan havsstand och k 
mat har ar héjd éver diskussion. Aven om vi skulle fér tillfallet lata p 
spektivet bakat sluta med den, fér att anvanda radande terminologi, Fland 
riska transgression, som avitste det Wiirmistida havslagstandet, sa am 
uppenbarligen ocksé de sen- och postglaciala nivaf6rindringarna gansk 
komplicerade och ha, om an med ringa amplitud, fortsatt 1 sen tid. De fr 
falla atminstone delvis oméjliga att bringa i samklang med glacialeuste 
tisk forklaring. Ett skede, som val maste mer eller mindre motsvara en Vii 
sentlig del av var postglaciala varmetid, synes ha haft lagt havsstand (mega 
litisk transgression —3 & —7 m) i stillet for det relativt héga, man skull 
vantat, och den senaste markanta transgressionen upp till nuvarande hays 
stand (»transgression préromaine») forefaller efter de presenterade tidsupp 
skattningarna komma i betinklig narhet av var klimatf6rsimringstid, so 
rimligen borde vantats leda till en regression. 7 
Stérre méjligheter in stranden och kustsedimenten till analys av de 
franska landskapets geografiska utveckling i kvartir tid synas flodavlag 
ringarna erbjuda. Terrasserna, jamte yttackande avsattningar av olika sla 
(talus, kryoturbat etc.) och icke minst markprofiler, korreleras med de 
vaxlingsrika klimatutvecklingen. Till foreteelserna i fraga anknytas ocksa — 
om an alltjimt pa nagot olika sitt — den fdrhistoriska kulturutvecklingen 
dvervildigande fyndbeligg. Det beresta omradets flodutveckling vis 
som ar att vanta, manga likheter med det klassiska Somme-schemat, allman 
bekant genom handbécker och sammanfattningar. Charentes men OE 
retedda huvudlagterrass ar, dir den besdéktes under exkursionen, en t 
fluviatil bildning; beligg anférdes for att den kommit till under ett var 
skede, och ytféreteelser vittna, pa bevarade stillen, om att efter det va: rm 
féljde strangt kliimat. Arkeologiska fynd méjliggéra den atminstone sanm 
lika inpassningen i den minskliga utvecklingsgangen, och dock tvistar mé 
om huruvida det rér sig om en inter-Wiirm virmeperiod eller om det ; 
Riss-Wiirm, om vi fa anvinda den klassiska alpina istidsterminologie 
Aldre och hégre terrasser visa en mycket kraftigt utbildad markprofil p 
sediment av ganska olika typ. Aven lagterrasser visa ofta ett ingalum 
foraktligt tacke av material, som vid férsta paseende synes vara vanlig 16 
men vid nérmare granskning visar sig délja annu till synes olésta problet 
Pa sina hall framtrada olika kvartiirskedens avlagringar med all énskva 
tydlighet atskilda av markanta markvittringshorisonter, som ibland, trots d 
stora skillnaden i material, for tanken mot Nordamerikas »gumbo»- nivaer. | 
Ingalunda alltid ligga de klimatindicerande avlagringarna i eller pa vack 
ra terrasser. Till sin uppkomst annu ofullstindigt utredda, men trolig 
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etingade av utpriiglat frostklimat (eller méjligen, ehuru mindre sannolikt, 
v arida forhallanden) iro de betydande sluttningsbeliggningar, som gi 
nder namnet »dépots de pente», grusiga och sandiga bildningar av ganska 
dixlande sorteringsgrad men ofta med en mer eller mindre tydlig skiktning 
avlagringens allmanna lutningsriktning. 

Icke minst den fasta berggrundens évergingszon mot dagytan bir spar 
v den stora kéldperiodens harda klimat. Mycket vackert utbildad frost- 
etingad pleistocen polygonmark ses exempelvis pa och i ytskikten av 
urakalk. 

Y. Guillien, A. Cailleux och andra hade som fardledare vil utnyttjat. 
illfillena att demonstrera och med en hégeligen imponerad exkurrentskara 
iskutera klimatvixlingsvittnesbérden. Cailleux’ genomging och prak- 
iska demonstrationer av sina mangsidiga blockstudier (formbestimningar, 
rienteringsstudier) och, sa langt metodiken var makroskopisk och diirmed 
faltmissigy, iven en del finmaterialundersékningar, héjde ytterligare ex- 
ursionens virde. 

Aven om vissa drag i traktens relief (t. ex. den skarpt inskurna Vézére- 
lalens former med dess 6verhingande klippartier) knappast dnnu forefalla 
il alla delar definitivt férklarade, sa biir dock ven traktens morfologi 
par av kéldtiden. Over huvud ar det miarkligt, med vilken friskhet det 
eriglaciala klimatets prigel innu finnes tryckt till och med pa dessa nu 
a milda trakter. Man far har ett mycket starkt intryck av vilken genom- 
tipande klimatkatastrof de kvartara istiderna varit annu nagot tusental 
dlometer fran den datida landisranden. Det maktiga skogsbilte, som en 
lel kartor dver det istida Europa (exempelvis F. Enquists bekanta karta) 
ngivit lings den franska Atlantkusten och langt inat land, later sig om6j- 
igen forena med sa utomordentligt kraftiga frostverkningar. Europa var 
koglést land (tundra eller stepp) anda fram till Atlantkusten, som redan 
\. Penck havdat. 

Ett flertal féredrag under exkursionsdagarnas méten berérde periglaciala 
ildningar och klimatférhallanden: Edelman, Enjalbert och andra. Léssen 
ignades atskillig uppmirksamhet ‘ven i annat sammanhang 4n glacialt, 
yl, a. av Sawicki och Wernert. Den senare sékte géra sannolikt, att atmin- 
tone en mindre, men icke obetydlig del av viss europeisk léss skulle vara 
jarrfluget Saharastoft. Aven postglacial klimatutveckling presenterades, 
]. a. av Dubois. 

Da man tinker tillbaka pa den givande franska periglacialdiskussionen, 
r det skal att ocksa taga del av de pa den franska kongressen icke represen- 
erade tyska forskarnas nya insatser; se t. ex. Biidels intressanta uppsats 
haftena 4 och 5 av Die Naturwissenschaften 1949, sirskilt den mycket 
tressanta kartan s. 109, som utan ansprak pa att vara definitiv ger en 
ida mer differentierad bild av det Wiirm-istida Europa, 4n man forut 
aft. Jamfér ocksi samme forfattares artikel i senaste hiftet av Erdkunde 
ch Cailleux’ dir tillfogade P. S. : 

Den pleistocena faunan och stratigrafien agnades ocksa sina exkursions- 
ysnitt och sina féredrag. Men ainnu vida starkare blev intrycket av denna 
u for dessa trakter si friammande fauna genom de kraftfulla paleolitiska 
Alningarna i Les Eyzies-traktens grottor. Sirskilt évervaldigande, bade 
m skénhetssyn och mansklig urkund och som naturdokument, var den 
ora sviten av Aurignactidens malningar och gravyrer i de férst 1940 upp- 
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tiickta Lascaux-grottorna. En skara renar, troligen simmande (kanske i; 
iskall flod?), utomordentligt naturalistiskt och samtidigt dekorativt at, 
givna, ger ett stickprov av Wiirmtidens sydfranska natur. 

Aven den arkeologiskt obevandrade tjusas ovillkorligt ej endast av grot 
malningarna utan av denna trakts dvervildigande rika paleolitlamni ng 
éver huvud och av de klassiska lokaler, som beséktes. Fran kvarteret i B 
tel de Cro-Magnon, uppfért just i den av en éverhingande klippvagg sky 
dade grottansats, dir en gang de berémda férsta Cro-Magnon-skeletten up 
ticktes, besdktes sidana klassiska lokaler som Le Moustier, La Micog 
och andra. Ledarna fér de arkeologiskt och stratigrafiskt betonade exk 
sionerna, F. Bordes, M:lles H. Alimen och G. Henri-Martin m. f1., tillve 
togo vil de bevarade skirningarnas goda méjligheter att for exkurrente or 
sitta den manskliga utvecklingen i relation till den geologiska, och det 
isamband kom ocksa val till uttryck i olika forskares foredrag vid de s 
konferenserna i Les Eyzies, som artade sig till verkliga uthallighetspr 
for bade talare och ahérare. Efter en val utnyttjad dag flammade debatt 
till midnatt. 

Under kongressens tidigare sammankomster i kvarterorterna La Ff 
chelle, Angouléme och Les Eyzies hade givetvis Aven i nagra av de 6ver 
féredragen behandlats atskilliga fragor utan nairmare anknytning till 
exkursionerna berérda foreteelser. Sarskild uppmiarksamhet vackte ov. 
korligen Edelmans och hans medarbetares demonstrationer av omfattand 
och vackra exempel pa den geologiskt betonade hollandska markkarteringen 
resultat. Den som haft formanen att vid foregaende tillfaillen se nagot a 
detta arbetes uppliggning, kan knappast undga att hipna dver takten oel 
prestationen. Med hansyn till den hollindska pedologiens geologiska in 
riktning far man verkligen hoppas, att bland de svenska representanterm: 
vid kommande sommars internationella markforskningskongress i Hollant 
geologerna matte bli tillrickligt foretradda. 


Under samvaron i Frankrike hérde sig geologer av flera olika national 
teter under hand fér om méjligheterna att i en snar framtid fa en, kvartiii 
konferens med exkursioner till stand i Sverige, samma fraga och sammi 
Onskemal, som gang pa gang kommit fran vitt skilda hall under senare 4 
bade muntligen, da man traffar frammande kvartirgeologer, och i brevfor 
fran utlindska kolleger, som velat lira kainna svensk kvartar. : 

Vid slutsammantriidet under den gangna sommarens nu refererade, i 
ternationellt betonade kvartiirméte i fransk regi vackte professor Hacquael 
Belgien, efter, som han upplyste, samrad med kolleger fran olika lane 
forslag, att métet matte besluta vadja till den ende vid tillfallet narvaran 
svensken att till Sveriges geologer framfora ett forslag och en anhallan @ 
-anordna en kvartirkongress i vart land ar 1951. Métet beslot ocksa got 
detta uttalande och uttryckte en livlig férhoppning, att planen matte k 7 
realiseras. I sitt tal vid avskedsmiddagen understrdk professor Duboi 
Frankrike, 6nskvardheten, att den kongress, som alla hoppades skulle kor 
ma till stand i Sverige, bleve en regelratt INQUA- kongress och att den 1 
ternationella kvartarorganisationen darvid pa allvar ‘vicktes till liv o 
full verksamhet pa nytt. Han framhdéll, hur mycket studiematerial Sveri 
skulle erbjuda kongressdeltagarna, bide genom en tidigare generatid 
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lassiska undersékningar och genom nya forskningsresultat. (Fran flera 
all har man beklagat, att mangt och mycket av dessa resultat av sprak- 
ga skil ar internationellt svartillgingligt.) Liksom flera ganger forut skett 
aim andra hall aberopade Dubois ett tidigare erbjudande fran svenskt 
ill att anordna en INQUA-kongress i Sverige. Att man tog det asyftade 
venska forslaget (av 1936 och 1938) som en mer bindande inbjudan an 
rslagsstallaren torde avsett, kan kanske i ndgon man foérklaras av att den, 
ym framférde det, dock var svenska regeringens officielle representant 
id INQUA-kongressen 1936. 

Av flera skil maste det svenska férslaget i fraga, som siikerligen aldrig 
enats som nigon forpliktande utfistelse, nu betraktas som preskriberat. 
fen skulle det iinda icke kinnas tilltalande, om vi pa ett eller annat satt 
unde infria en del av de konferens- och exkursionsférhoppningar, som viirl- 
ens kvartarforskare i aratal stiillt pa oss? Givetvis har jag som privat kon- 
ressbesdkare utan nagot som helst uppdrag eller bemyndigande ej kunnat 
@ nagot svar eller nagra forhoppningar utéver ett léfte att sdka bidraga 
Il att utréna, om nagra méjligheter finnas. 

Jag har nu fullgjort det uppdrag, som den gangna sommarens kvartiirkon- 
rens givit mig otillfragad: att till de svenska geologerna framfora det en- 
illiga Gnskemalet om en kvartirkonferens i Sverige om méjligt redan 1951. 
ér egen del ar jag icke skickad att halla i skaftet och har tyvarr ingen m6j- 
ghet att sa gdéra, men skall naturligtvis garna hjalpa till i man av tid, kraft 
ch formaga. Jag air dvertygad om att en kvartirkonferens i Sverige vore 
il motiverad och skulle vara bade svensk geologi och gistande forskare 
Il gagn. Det ar vidare min évyertygelse, att en sadan konferens skulle géra 
en ojimférligt stérsta nyttan i form av en ordinarie INQUA-kongress, som 
culle gjuta nytt liv i den en gang sa aktiva och resultatbringande organisa- 
onen. INQUA:s tidigare medlemmar torde kunna vittna om organisatio- 
en och dess kongressers virde. Skall INQUA aterupplivas, vilket vore hé- 
sligen 6nskvart, si bér det nog ske ganska snart; mycket talar for en kon- 
ress 1951, om mdjligheter finnas att da anordna en sadan. Det vore varde- 
lt, om saken kunde redan nu ventileras och att, direst intresse finnes 
r saken, en utredning gjordes, férslagsvis genom styrelsens férsorg. Innan 
| framtrada utat i denna fraga eller komma med nagra som helst forespeg- 
ngar, maste vi ha klart fér oss; om saken gar att genomfora. Att vi icke 
4 nagon brist pa exkursionsmal eller -foremal ar sikert, och att uppskis- 
ra nagra olika programalternativ ar ej svart. Om de ganska stora svarig- 
sterna av annan art dro till fér att dévervinnas, bor tagas under 6ver- 
igande. 


Pegelmatningar vid grundvattenundersékningar 


En vanlig féljd av anliggandet av en stérre borrbrunn, ar, att en mangd 
agomal dver férsimrad vattentillgang 1 omgivningens sma brunnar uppsta. 
firvid ar det vanligen fraga om dels verklig skada, dels ocksa om skador, 
m icke kunna aterféras pa den nya brunnsanliggningen. Det ar e) alltid 
tt att avgéra fragan, och ofta tar dirvid éver huvud ingen hansyn till de 


ologiska férhallandena. : : 
Den vanligaste skadan fr sinkning av vattenstandet i brunnarna, och 
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bevis hirvidlag kunna endast regelbundna, dver lang tid utstrickta pege 
mitningar liimna. 

I praktiken anvindes hirfér nastan uteslutande lod med fléte, och ¥ 
omsorgsfulla undersékningar utforas matningar en gang i veckan. DA dess 
miitningar iro ganska subjektiva och utféras utan vittnen, ha de mycke 
ringa juridiskt varde. 

Det ar med hansyn till detta egentligen ganska férvanande, hur foga kane 
automatiska mitningar dro fiven i fackkretsar, t. ex. bland vattenbyge nad 
ingenjorer. Matprotokoll fran automatiska pegelmatningar ha hittills aldr 
blivit infordrade av vattendomstolen, fastin dessa fro de enda, som kum 
vara rattsgilla. 

Sveriges Meteorologiska och Hydrologiska Institut anvander fér 2 
lépande pegelundersékningar en sjalvregistrerande pegelmitare, som ocks 
ir utomordentligt lampad fér grundvattenundersékningar i brunnar. |] 
detta instrument kunna utan héga kostnader kontinuerliga undersékningat 
utféras, och resultaten aro oklanderliga ur juridisk synpunkt. 

Fran omraden, som icke drabbas av stérre férandringar i ytvattnen, finmas 
knappast nagra systematiskt behandlade sammanstallningar av 
vattenstandsindringar. Mahinda kunna automatiska pegelmitningar a 
hjalpa denna brist. 


Undersékning av lersuspensioner med amerikansk 
standardutrustning 


Vid Svenska Féreningens fér Lerforskning senaste méte i Stockholm 
den 4 nov. 1949 refererade fil. dr G. Assarsson i korthet nagra undersékningai 
6ver tjockspolning f6r djupborrning, vilka sedan nagon tid bedrivits av 
Sveriges Geologiska Undersékning. Sadana tjockspolningar fordras f6 
8. G. U:s djupborrningar, liksom for alla arbeten av detta slag, och fylla 
dirvid en trefaldig funktion; de kyla borret, féra upp lésslitna bergarts- 
stycken och stabilisera borrhalets viggar, om de besta av lésa here 
Vanligen besta dessa tjockspolningar av lerslam med varierande egenskape 

Nagra av dessa egenskaper, sasom specifik vikt, viskositet, tixotropi 
vattenbindningsférmaga, dro av stérsta betydelse for tjockspolningens an 
vandbarhet och maste kunna kontrolleras och varieras pa sjalva borrplatsen 
For detta iindamal har den amerikanska oljeindustrien skapat en rad enkla 
apparater, som snabbt ha blivit allman standardutrustning. 

Specifik vikt bestiimmes med ett slags besman, dir provet fylles i en litem 
bagare i besmanets ena ande. Vid vara undersdékningar har detta instrument 
‘icke kommit till anvindning, utan 200 ml av provet ha direkt vigts pa @ 
vag med en noggrannhet av 0,05 gram. 

Vid viskositetsbestiimningen racker det med mycket grova metoder 
standardmetoden bestar i en bestiimning av férhallandet mellan den tid 
som atgar for en viss volym prov, och motsvarande tid for samma volym 
rent vatten, att rinna genom en och samma tratt. Detta forhallande ar et 
direkt matt pa viskositeten. De varden, man pa detta sitt erhaller, mot 
svara val praktikens krav och ge dessutom typiska varden for leror fra 
olika fyndplatser i suspensioner med samma koncentration. 


7 
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_ Vattenbindningsférmagan bestimmes i ett standardiserat tryckfilter. 
Den mingd vatten, som avpressas, niir en standardmingd slam (suspension) 
utsaittes for samma tryck (c:a 8 kg/em*) under samma tid (30 min,), ar ett 
direkt matt pa vattenbindningsférmagan och varierar med suspensionens 
koncentration och den uppslammade lerans natur. 

I tryckfiltret bildas en filterkaka, vars tjocklek uppmiites. Denna bestiim- 
ning ‘ir av stor betydelse, ty om torra och porésa bergarter, t. ex. sandsten, 
genomborras, sker mot borrhalets viiggar en liknande avpressning av vatten 
9ch deposition av material motsvarande filterkakan. Beroende av bergarten 
‘inns det salunda ett griinsviirde for filterkakans tjocklek, som ej far dver- 
skridas, da en alltfér tjock deposition i borrhalet verkar ytterst hindrande 
pa borrarbetet. 

De tixotropa egenskaperna prévas i en metallbiigare med en graderad mitt- 

lare. Suspensionen hiilles efter kraftig omrérning i bigaren, och en mycket 
att aluminiumeylinder far efter mittpelaren falla ned i suspensionen. Man 
mater, hur langt cylindern sjunkit 1 suspensionen, och upprepar férsdket 
after det att provet statt orért i 10 minuter. Under denna tid har lermassan 
hunnit koagulera nagot, varfér cylindern ej sjunker lika langt. 

Dessa standardprov utféras i direkt anslutning till pagaende borrarbete, 
ch samtidigt titreras det vatten, som avpressats i tryckfiltret, pa Ca++ och 
a 

Jamsides hirmed féretogos av fil. mag. H. Tullstrém och amanuens M. 
Beyer under min ledning en rad jamforande undersdkningar éver olika 
sgenskaper hos svenska glacial- och postglacialleror, danska eocenleror samt 
svenska, engelska och amerikanska bentoniter. Dessa undersékningar skola 
1u fortsittas pa bredare front av fil. kand. B. Dahlman. 

_ Vara hittillsvarande erfarenheter ge vid handen, att dessa standardprov 
xcksi kunna vara av varde vid andra lerundersékningar och att de ge goda 
jversikter Aven Sver andra problem inom lerforskningen fn dem, som vi 
peciellt haft att gora med. 

F. Brotzen 


Ny finsk geologisk tidskrift 


Geologiska Sillskapet i Finland har bérjat att i stillet for kallelsekort 
ill sammantridena utgiva en liten tidskrift, »Geologi» (Geologen), med tio 
-allmanhet fyrasidiga nummer 4rligen. De innehalla kortare meddelanden, 
ecensioner och referat, personnyheter o.s.v., de flesta pa finska, men 
Magra pa svenska, Innehallet svarar alltsA narmast mot »Notiser> och 


Geolognytt» i Férhandlingarna. 
Hrik Fromm 
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Om kvikkleire og betingelsene for dens dannelse 


(Noen ord i tilknytning til C.-G. Wenner: Fakta om Sveriges lerfére 
komster. — Geol. Foren. Forhandl., Bd 71, H. 3) 


Av 


PER HoLtmMsEN 


C.-G. WENNERS ovennevnte artikkel inneholder et avsnitt om »H-kvotem 
hvor forfatteren streifer inn pa sporsmalet om de geologiske dannelsesbeting 
elser for leirer med stor »H-kvot». 

H-kvoten, H; : H,, er forholdet mellem en leires fasthet i henholdsvis uom 
rort og helt omrort tilstand og kalles i Finnland »omrérningskvoten», 1 Norg 
»skredtallet». I Norge brukes en egen betegnelse for leire med hoyt skredtall 
nemlig kvikkleire. (Ogsa i Sverige brukes undertiden »kvickleray, 
Vanligvis har en kvikkleire ett skredtall > 50 og H, samtidig sa lav, 
leiren blir flytende ved omroring, og er ofte helt uten malbar fasthet. Fo 
leire med egenskaper, som nermer seg kvikkleire, har betegnelsen k vikk 
aktig leire vert benyttet. 

Den slags naturkatastrofer, som 1 Sverige kalles »flaskskred» (efter forme! 
pa skredgropen), er i Norge meget mere alminnelig enn i Sverige, og har fr 
gammel tid vert kalt leirfall (efter skredets voldsomme forlop). 

De avy WENNER utarbeidete karter over i Sverige forekommende hoye 
H-kvoter og forekomsten av storre flaskskred viser et meget interessant 
forhold, hvorom WENNER sier: »De héga H-kvoternas geografiska férdelning 
talar for att H-kvotens storlek har samband med salthalten i det vatten 
vari lerorna sedimenterat.» Dette er et synspunkt, som jeg allerede i en 
artikkel (PER Houtmsen 1946) har gjort meg til tolk for. Da en neermere 
diskursjon om arsakene til de hoye H-kvotene ikke falt innenfor ramme: 
av WENNERs artikkel, vil jeg gjerne i tilknytning til hans artikkel fa frem- 
legge en del norske geologers syn pa dette og andre nerliggende probleme 
idet jeg samtidig henviser til den norske litteratur. 

Neerveerende artikkel er dog ikke ment som en uttommende forklaring 
men ma bare oppfattes som en introduksjon, idet jeg bare ganske kor 
refererer enkelte viktige synspunkter, som er blitt fremsatt i den norsk 
litteratur. 

Pa grunnlag av Ivan Tx. Rosenavists undersokelser over leirenes plas- 
tisitet, kvikkaktighet og thixotropi ved varierende saltinnhold (se littera- 
turfortegnelsen RosENQvist 1946 a) kunne jeg i 1946 uttale: »Uten tvil 
skimter vi arsaken til at kvikkleire er sjeldnere i Sverige og Finnland: vannel 
i de baltiske hav var for lite salt til at der kunne skje en tilstrekkelig hurti 
(samtidig) bunnfelning (sedimentasjon) av leirkolloidene sammen med de 
grovere partikler. Glacialleirene i store deler av Sverige er varvige, d. @ 
lagdelte som veksler mellem finkornige og grovkornige lag. En bedre at- 
skillelse under sedimentasjonen har funnet sted.» Det viste seg nemlig vee 
RosENQvists undersokelser over kornfordelingen hos norske leirer, at kvikk 
leirene aldeles ikke var »magrere» enn andre leirer, snarere tvert imot. D 
viste seg a ha en kornfordeling, som ikke ligger langt fra idealkurver 
for tetteste pakning. De minste partikler viste seg & vere godt representert 
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Fig. 1. Kart over en del storre leirfall i Norge. 
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Men foruten denne virkning av saltet i havvannet, som bestar i en utfno 
ning og bunnfelning av »leirkolloidene» sammen med de ovrige kornfral 
sjoner, har saltet en annen og vel sa viktig rolle som dannelsesbetingel 
for kvikkleire. 

Det forer for langt 4 komme newrmere in pé RoseNevists undersokels 
med tilsetning av NaCl til leirenes porevann, si det ma bare henvises 
hans artikkel av 1946. RosENQ@vist oppfatter leire som en gel av finp: 
tikler (yleirkolloidene»), hvori er suspendert vekslende mengder grove 
partikler. En leires kvikkaktighet er bare avhengig av mengden av vann 
forhold til mineralkornenes samlete overflate. Det vil i praksis si i forhe 
til mengden av de fineste fraksjoner, da de grovere partikler har liten sam! 
overflate till tross for at de dominerer vektsmessig. Pa grunn av denne g 
natur hos leiren blir den losere ved omroring. En omrort leire vil ogsa gijet 
vinne en del av sin opprinnelige fasthet ved henstand i noen dager. (Se o 
sa Sv. Skaven Have 1940.) Det er denne egenskap hos geler, som betegi 
thixotropi. 

Nu vil tilsetning av en elektrolytt i alminnelighet oke fastheten av € 
gel. Den maksimale fasthetsokning av leire ved tilsetning av NaCl til por 
vannet oppnaes ved ca 3 %, altsa ved et saltinnhold svarende til normalt 
havvann. En leire, som inneholder NaCl i porevannet, vil altsa innehold 
mere yann enn en annen leire med samme fasthet. Den eneste 
rimelige forklaring pa kvikkleirenes forekomst i naturen synes 4 vere, @ 
de opprinnelig er avsatt med salt porevann, men at saltet er diffundert w 
i lopet av den geologiske tid, som er gatt siden deres avsetning, og at deres 
fasthet i uomrert tilstand, som kommer til uttrykk ved de ofte relatiy 
hoye H,-verdier, skyldes en metastabil gel-tilstand. 

De ma imidlertid opprinnelig ha hatt en hoyere H;-verdi, noe som bl. a 
fremgir av Rosenevists forsok med elektrodialytisk innforing av NaOl- 
porevannet ien uomrort leire (RosENQvist 1946 b). 

Her synes vi 4 sta ved forklaringen til en rekke leirfall i Norge (og Sverige?) 
hvis arsak tidligere har syntes gatefulle. Gunnar HotmseEn (1934, s. 34 of 
36) er den, som forst har vert inne pa tanken om at leirfallene kan haind re 
arsaker, nemlig forandringer i leirenes saltinnhold. Han var ogsa den forste 
som utforte forsok over leirenes fasthetsforandringer ved varierende salt 
innhold (1938). 

Alene pa grunnlag av disse resonnementer matte man vente, at kvikkleire 
bare kan ventes 4 forekomme i de omrader, hvor smeltevannet fra istidens 
bredekte omrader forte breslammet raskt ut i et salt hav. C.-G. WENNE! 
karter over forekomster i Sverige av storre flaskskred synes a bekrefte det 
pa en slaende mate. Likesé synes forekomstene i Norge a tyde pa det samme 
i det de fleste store leirfall er gatt i et omrade, hvor et (storre) vassdraj 
munnet ut i havet. Stort sett har norske leirer ogsaé hoyere skredtall emt 
svenske. 

Med hensyn til den geologiske alder av kvikkleirene i Norge sa er fore 
komstene ikke spesielt knyttet til de postglaciale leirer. Flere av de storst 
inntrufne leirfall er gitt i de eldste glaciale leirer. I min artikkel av 194 
er der nevnt flere. GuNNAR HoLMsEN omtaler kvikkleir med Arca glacial 
fra leirfallet 1 Stokke ved Tonsberg (GuNNaR HotmsEen og PER HouMséi 
1946). Men det er vel hevet over tvil, at vi ogsdé i Norge har postglacia’ 
kvikkleirer, 
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Kvikkleirenes geografiske utbredelse i Norge kan man fa en oversikt 
ver ved a betrakte utbredelsen av de store leirfall (fig. 1). Dette vil si stor- 
teparten av landet med undtagelse av de strok av det sydlige og vestlige 
Jorge, hvor den marine grense er lav og hvor vi i det hele tatt har lite leir- 
vsetninger. De strok av landet, hvor leirfall er serlig hyppige, fremgar av 
artet. Det er serlig Vestfold, Ostfold, Akershus, Sor-Trondelag, Nord- 
‘rondelag og deler av Nordland fylker. 

De leirfall-truete strok av Norge har saledes sin naturlige fortsettelse i 
sohuslin og Vistergétland, slik som WENNERS karter viser. 
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Anmiilanden och kritiker 


A. Kéutrr: Das Bestimmen der Minerale. Springer-Verlag 
Wien 1949. V + 150 s., 23 fig. Pris $ 4,50. 


Den tid, da ett mineral betraktades som ett fran de 6vriga mineralen 
skarpt avgransat species, tillhdr nu det forgangna. Enligt modern uppfat 
ning ar ett mineral i stillet ett forinderligt led 1 elementens stindiga kre 
lopp i jorden, beroende av de kemiska och fysikalisk-kemiska forhallandem, 
som rada vid tiden for dess bildning och senare omvandling. Isomorfa serie 
sammanvixningar, genomvaxningar, fortringningar, inbyggnad av fran 
mande joner 1 mineralens kristallgitter, allt detta tillhér i dag mineralogerné 
sprakbruk. Darfor aro de talrika existerande och alltjimt tillkommand 
tabeller, som inordna mineralen som species under rubriker, olimpliga fér 
en tillforlithg mineralbestimning, ibland t. 0. m. vilseledande, Detta kam 
sirskilt sigas gilla sidana tabeller, som antingen bygga pd anvandningen 
av endast de allra enklaste kannetecknen (t. ex. farg, hardhet, streck) elle 
blott ta hansyn till en bestémd egenskap (spec. vikt, ljusbrytningsindices). 

KGhlers bok ar ett gladjande undantag fran detta slag av tabeller och ut 
miarkes av ett alltigenom friskt och modernt framstallningssatt. Sarskilt 
vardefull ar férfattarens kritiska instillning till virdet och tillforltlighets- 
graden hos de enskilda kannetecken, som lagts till grund for tabellerna. 
Tabellerna maste anses som kemiskt betonade. De av F. Feigl och H. Leit 
meier utarbetade reaktionerna ha i boken fatt en tillbérlig stallning. T 
betoningen av de kemiska kinnetecknen har férfattaren ej skytt att, nar 
varit nédvindigt, medtaga optiska karaktirer for bestimningen. Dirigenom 
har bestiémningsarbetet med Kéhlers bok vunnit i tillforlitlighet. 

Bestamningen bérjar med mineralets inordning i tre huvudgrupper efter 
glansen (metallisk, halvmetallisk eller glinsande i allmanhet) och strecket 
(fargat eller vitt resp. svagt firgat). Den fortsatta bestamningen tillgar Da 
olika satt alltefter den grupp, som mineralet hamnat i. Fér metallglainsand 
mineral anviandes egenfirgen, for halvmetalliska streckets farg. I den o- 
gruppen, glinsande i allmanhet, sker den vidare uppdelningen efter hard 
heten (> eller < 6). Darefter bestiimmas de for mineralet typiska kemisk 
egenskaperna (léslighet, typiska kemiska element). Fér vissa silikatminera 
komma slutligen fér bestiimningen optiska egenskaper till anvandning. 

Det hade kanske varit praktiskt att 1 bérjan av tabellerna ha en nycke 
for den grévre indelningen, sa att det icke hade varit nédvindigt att var] 
gang onédigtvis bladdra i tabellerna eller ga till eee 
bérjan ay boken. 

I sakregistret upptagas 786 mineralnamn. 

Otto Mellis 
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Bruno Sanper: Einfiihrung in die Gefiigekunde der geologischen 
Kérper. Erster Band: Allgemeine Gefiigekunde und Arbeiten 
im Bereich Handstiick bis Profil. Springer-Verlag. Wien 
und Innsbruck 1948. X + 215 s., 66 fig. Pris 90 s. 


Gar man igenom de senaste arens geologiska litteratur, blir man éver- 
askad av de manga nya framstiillningar av Gefiigekunde, »fognadslirany, 
om f.n. utkomma, ain som enstaka kapitel (t. ex. i P. Niggli: Gesteine und 
finerallagerstiitten. I. Basel 1948. Kap. II, s. 101—278. Jfr ref. av W. 
sarsson 1 G. F. F., 1948, Bd 70, s. 496—497) eller delar av bicker (F. Turner: 
Mineralogical and structural evolution of the metamorphic rocks. — Geol. 
joc. of America. Memoir 30, 1948), in som omfangsrika liirobécker (H. W. 
fairbairn: Structural petrology of deformed rocks. With supplementary 
hapters on statistical analysis by F. Chayes. Addison Wesley. Cambridge, 
lass. 1949). Detta férhallande visar det intresse, som i dag iignas Gefiige- 
unde, och den stiindigt tilltagande betydelse, den tillmites for den geolo- 
iska forskningen. Aven det stora antalet nyutkomna geologiska arbeten, 
om ej endast dro prydda med Gefiige-diagram utan i verkligheten behandla 
roblem betriffande bergarters Gefiige, pekar pa Gefiigekunde’s uppsving. 
Jock finnas hos de olika forskarna alltjimt manga principiella meningsskilj- 
utigheter, som f. n. kunna verka himmande eller vilseledande pa Gefiige- 
cunde’s vidare utveckling. Man maste darfér halsa med glidje, att Gefiige- 
cunde’s mistare och skapare med utgivandet av sin nya bok tagit till orda. 
om framgar av forf:s forord och aiven vid genomlisning av boken, utgér 
lenna ej en »forbittrad» nyupplaga av »Gefiigekunde der Gesteiney av 1930. 
Nagra kapitel och aven nagra illustrationer ha visserligen tagits ur férf:s 
Orsta verk, men paverka ej den fullstandigt nya framstillningen i den nya 
oken. Man hérde foérr och hér alltjimt ofta, att Gefiigekunde skulle vara 
agot slags mikrotektonisk forskning. Fér att bekampa detta ofruktbara 
yetraktelsesiitt och géra Gefiigekunde mera tillgiinglig for icke mikrosko- 
yerande geologer har Bruno Sander med avsikt delat den nya boken pa 
va delar. Det férsta bandet behandlar salunda endast Gefiige av makrosko- 
ska matt (fran stuff till geologisk profil). 

Efter en klar, misterligt skriven inledning, dir begreppsdefinitionerna och 
tefiigekunde’s teoretiska grundvalar framliggas, foljer 1 andra kapitlet 
nledningen till handhavandet av den tektoniska analysen, av typiska Gefiige: 
w olika storleksordning fran karta till stuff. Férf. beskriver, hur en tekto- 
isk analys enligt Gefiigekunde’s principer maste utféras. Sa t. ex. visas, 
yur B-axlar (normaler till Gefiige’s symmetriplan, till delrérelserna 1 B och 
ill de verkande krafterna) och f-axlar (skirningslinjer mellan, tva eller flera 
karytor, palagringsytor eller andra s-ytor) skola inmitas och tydas. Vackra 
xempel fran Tyroleralperna fortydliga framstiillningen. Andra delar av 
yoken behandla sidana fragor som Aldersférhallanden mellan varandra 
iverlagrande B-axlar, relativ riktning hos delrérelser 1 B, plan och linear 
ektonisk parallellstruktur osv. Slutligen visar forfattaren, hur tektonisk 
truktur pa konstruktiv vig kan redeformeras. Har igenkiénner man resul- 
aten frin férfattarens senaste grundliggande arbeten. Bokens tredje del 
mandlar om Gefiigekunde’s anvindning och begrinsning, belyst med nagra 
eoretiska exempel. ; nual 
Boken maste varmt rekommenderas at alla geologer. Dock bor samtidigt 


| 
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betonas, att Bruno Sanders bok ej iir nagon lirobok i ordets vanliga meni 
utan snarare en framstillning i stora drag av hans personliga uppfattni 
om problemen inom detta forskningsomrade. Var och en, som vill géra | 
médan att ingdende studera boken, skal] ej miirka nagot av férf:s berykta 
»tunga» sprak, utan kommer tvirtom att fingslas av dennes ytterst kla 
och snillrika framstillningssatt. 

Otto Mellis 


W. R. Jones and Davip WixttiAms: Minerals and mineral depe 
its. A conspectus. Oxford University Press 1948. 248 
56 textfig. 

H. H. Reap: Geology. An introduction to earth-history. Oxfo 
University Press 1949. 248 s., 30 textfig. ; 


De bada ovanstaende béckerna ingaé som n:o 202 resp. 198 1 en serie, kalli 
»The Home University Library of Modern Knowledge», och komplette 
varandra pa ett utomordentligt sitt. Bada aro skrivna av framstaen 
forskare, som pa ett lattférstaeligt och klart sitt framlagt de nyaste réne 
inom sina respektive forskningsgrenar. Som larobécker i vanlig bemarkels 
kunna de emellertid ej betraktas. 

Efter en kort historisk éverblick behandlar den férstnimnda boken minx 
ralens upptradande i jordskorpan, deras struktur och fysikaliska egenskaper 
Sarskilt kapitlet om »internal structures» ar en utmarkt sammanfattnin 
dar de val valda illustrationerna avsevirt bidraga till klarliggandet av de 
olika begreppen. Hiarefter féljer en redogérelse for mineralf6rekomsterna 
och deras geologiska stiillning med klara definitioner pa gaingse uttrye 
t. ex. skillnaden mellan »lode» och »vein», som ibland férorsaka missfé 
stand. Ett sirskilt kapitel aignas olika metoder fér malmprospektering, ett 
annat at gruvbrytning och anrikning. Bokens tva sista kapitel bara rubi 
kerna »Minerals in the industrial age» och »Some international aspects: 
mineral resources», bada ytterst lisviirda. Ett intressant papekande Ar bl. a, 
hur England, som en gang var en av varldens stérsta producenter ay bly 
koppar, tenn, jiirn och kol, nu endast har éverskott pa kol och flusspat. 


I Reads bok ar stilen kanske nagot mera akademisk, men han har é1 
angenim férmaga att skriva bade fangslande och roligt utan att den vetel 
skapliga sakligheten blir lidande. Vad han vill ge, ar en pa den nyaste fors! 
ningen grundad déversikt av den geologiska utvecklingen och de geologis 
krafternas inbérdes samband. Efter en kortfattad historik 6vergar han 
»The sedimentary rocks as historical documents», avhandlande de lagrad 
bergarternas bildningssaétt och utbredning i tid och rum. Bokens tvenn 
langsta kapitel iro agnade de magmatiska bergarterna. Betriffande der 
indelning féreslar han, att graniter och metamorfa bergarter kallas plut 
niska och basalter vulkaniska bergarter, medan han betecknar de sedime 
tiira bergarterna som neptuniska. Granitproblemet och granitiseringen | 
givetvis fatt en central plats, men férfattaren sdker icke patvinga lasare 
sin uppfattning. I kapitlen »The revolutionary episodes» och »The pattern 
earth-historyy kommer han in pa shaded Ln och jordskorpans [61 
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ndringar under den geologiska utvecklingen. Ingdende diskuteras hir det 
iktiga problemet om bergskedjebildningen och de olika orogenernas upp- 
ridande och inbérdes Aldersférhallanden. 

»The tale is told». Sa slutar Read sin bok, och det iir en fascinerande saga 
om man laser med bade ndje och behallning. et 


E. Yqberg 


F. R. C. Reep: The Geology of the British Empire. Second 
Edition. Edward Arnold & Co. London 1949, 764 s., 11 text- 
fig. och 15 vikta kartor. Pris 70 s. 


Férsta upplagan av denna bok utkom 1921 och har alltsedan dess bland 
eologer betraktats som en ytterst viirdefull och palitlig killa fér alla wpp- 
ysningar rorande de geologiska férhallandena inom de linder jorden runt, 
ilka riiknas eller ha riknats som brittiska besittningar. Den nu utkomna 
ndra upplagan har utgivits posthumt efter forfattarens ddd 1947. Kort 
essforinnan hade han avslutat den omfattande revideringen av sin bok. 
idantalet har dkats fran 480 till 764, och 4 nya kartor ha tillkommit, nim- 
igen Uganda, Tanganyika, Sydviistafrika och Guldkusten. Ett nytt kapitel 
mfattar »Aden and the Persian Gulf», ett omrade av stirsta betydelse for 
ljegeologien. Nagra visentliga férandringar i dispositionen ha icke fére- 
agits, utan liksom i férsta upplagan aro uppgifterna for varje land ordnade 
ronologiskt fran de aldsta till de yngsta formationerna. Som komplettering 
ill de geologiska beskrivningarna tillkommer fér varje omrade under rubri- 
‘en »Hconomic geology» en kortfattad, men mycket upplysande redogérelse 
6r ekonomiskt viktiga mineral- och malmfyndigheter, dar, sa langt anmi- 
aren kunnat finna, flertalet nyfynd kommit med. Detta gialler speciellt 
‘anada, vars gruvindustri i provinserna Quebec, Ontario och Manitoba 
mder perioden 1920—1946 varit féremal for en enorm utveckling. Hand 1 
and med denna har féljt en geologisk kartlaggning av stora omraden, som 
idigare endast i undantagsfall besdkts av geologer. Utanfér den kanadensiska 
rbergsskélden har mycket nytt tillkommit betriffande kannedomen om de 
mgre sedimentira bildningarna, icke minst tack vare de stora oljefynden 
provinsen Albertas kritavlagringar och darmed férenade borrningar. Aven 
nom andra delar av imperiet — kanske framst i Afrika — ha de geologiska 
mdersékningarna férts raskt framat och ej obetydliga nya malmfynd 
jorts. 

* naturliga skil maste alla uppgifter i boken bli mer eller mindre sum- 
aariska, men varje kapitel dr forsett med en mycket rikhaltig litteraturfor- 
eckning, den lingsta efter kapitlet om Kanada och Newfoundland med 
ske mindre an 687 nummer. Denna referensavdelning 6kar i hég grad bokens 
Arde som informationskilla, och det dr att formoda, att denna andra upp- 
aga under en lang tid framat kommer att tjina som den fornimsta och 
Ardefullaste handboken rérande upplysningar om de geologiska forhallan- 
lena inom till imperiet anslutna lander och omraden. 

E. Yqberg 
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N. J. und 8. W. Karz: Stratigrafia torfjanikow Priobskowo Sev 
(Stratigraphie der Moore im arktischen Ob-Gebiet). — Aj 
(Trudy) d. Quartiir-Komm. d. Wiss. Akad. d. USSR 
15—54 (5 Diagr., 6 Tab.). Moskau-Leningrad 1948. (FR 
sisch.) 


Die 7 durchwegs unter 1,5 m miachtigen, mikrostratigraphisch untersucht 
Moorprofile stammen aus der Umgebung von Sale-Charda (Obdorsk, 66° 30° 
und Novy Port (67° 42’ N). Die heutige Vegetation dieser Moore hat 
Katz in der Festschrift fiir Komarov 1939 (372—405, russ.) beschrieb 
Der wirmezeitliche Torf enthilt ahnlich wie der friiher von Sukatsch 
Zubkov und Govoruchin im arktischen Sibirien untersuchte Reste »boreale 
heute nicht mehr so weit nach Norden reichender Torfbildner, wie Equiseh 
limosum, Menyanthes, Carex rostrata und limosa, an arktischen beson¢ 
Carex rotundata und Sphagnum lenense. In den Pollenspektren steht me 
Betula an 1., Picea obovata an 2., Pinus (mehr silvestris als Cembra-sibir 
an, 3., Alnus und Lariz an 4. Stelle. Ganz vereinzelt wurde auch Pollen 
Abies sibirica und selbst Tilia (mindestens 650—850 km nordlich der letz 
heutigen Lindenfundorte) gefunden. Insgesamt wurden u. a. 23 Moosart 
10 Gattungen von Diatomeen und 7 Rhizopodenarten gefunden. 

H. Gam 


G. A. TscuERNov: Archeologiéeskie nachodki w zentralnoi é@ 
Bolschesemelskoi Tundry (Archiologische Funde im Miti 
teil der Bolschesemlja-Tundra). — Arb. (Trudy) d. Quarti 
Komm. d. Wiss. Akad. d. USSR, 7: 55—122 (18 Textf 
17 Taf.). Moskau-Leningrad 1948. (Russisch.) 


Nachdem zuerst 1905 Zuravsky und 1909/10 Kulik Steinzeitfunde in de 
Bolschesemelschen Tundra gemacht hatten, untersuchte der Verf. I§ 
28 solche Fundorte geologisch und archiologisch. Wahrend die meist 
stratigraphisch nicht datierbare Oberflichenfunde sind, konnten eine polle 
analytisch untersuchte Kulturschicht am Fluss Sandibei als neolithisch um 
mehrere weitere als friih-bronzezeitlich datiert werden. Viele Steinwer 
zeuge gleichen, solchen des europadischen Mesolithikums. 


H. Gams 


Orvar IsperG: Artefakter av valrossben i skansk torvmosi 
sedda i ny belysning. (Artefakten von Walrossknochen av 
einem Torfmoor in Schonen, in neuem Lichte gesehen.) | 
Géteborgs Museum, Arstryck 1948, S. 98—106, 2 Textfi 
Goteborg 1949. 


Der Fund wurde im Képinge-Myr (Moor) in Schonen gemacht und bestel 
aus zwei Walrosspenisknochen. Er wird im Gotenburger Archiologisch 
Museum aufbewahrt. Das Moor, wo der Fund gemacht wurde, bildet bezii 
lich seiner Entstehungsweise ein Zwischenglied zwischen Quell- und Ve 
sumpfungsmoor und ist von L. von Post 1915 dargestellt worden. Der Fu 
wird von G. Sarauw 1925 beschrieben, der ihn archdologisch mit ahnlich 
Artefakten aus Nordwestdeutschland vergleicht. Er fiihrt den schonisch 
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und auf die jiingere Steinzeit zuriick, aber manche schwierig zu deutenden 
mstiinde sind sowohl mit den norddeutschen Funden als auch mit dem 
honischen verkniipft, und so urteilt er, dass das zur Verfiigung stehende 
aterial zu gering und leider zu unsicher sei. 
Meine Zeitbestimmung griindet sich auf pollenanalytische Forschungen. 
as Ergebnis ist folgendes: der Fund riihrt vom Beginn der subatlantischen 
it her, wo es reichlich Niederschlige und Grundwasser gab, archiologisch 
sehen also von der iiltesten Eisenzeit oder der »fundloseny Epoche (»Holz- 
it»). Die beiden Penisknochen sind an dem mit Wasser durchsetzten Rand 
Ss Moores niedergelegt und verhiiltnismiissig schnell in die Amblystegium- 
getation eingebettet worden. 
Die arktischen Gewisser sind die Heimat des Walrosses; es ist in den 
tzten Jahrzehnten vereinzelt und sehr selten in der Nordsee und im Skager- 
k aufgetreten; vor 100 Jahren und friiher fand man es in grosser Zahl 
irdlich von Nordnorwegen vor, es wurde aber von dort vertrieben. Bei der 
limainderung zwischen Bronze- und Hisenzeit kam es bedeutend zahl- 
icher rings um Nordnorwegen vor, doch sicher nicht — oder doch nur sehr 
lten — an den Siidkiisten Skandinaviens und ganz bestimmt nicht in der 
bborealen Epoche (Steinzeit und Bronzezeit). Seit der Abschmelzung des 
Jandeises fand man in Skandinavien keine Walrossknochen. 
Der erwihnte Klimawechsel vernichtete oder erschwerte zum mindesten 
hr stark die Viehzucht und die Feldbestellung im Norden. Die Kultur der 
ronzezeit wurde verdringt und schwand dahin. Ein armseliges und ver- 
tnismissig unbekanntes Zeitalter brach an. Die Bevélkerung in den 
rdischen Gebieten wurde zum Teil gezwungen, nunmehr ihren Lebens- 
iterhalt im Fischfang und in der Jagd zu suchen; denn das Grosswild trat 
1 Norden stiirker auf als im Siiden. Das Metall (Eisen) spielte eine verhalt- 
smissig geringe Rolle. Je weiter man nach Norden kommt, umso wichtiger 
arden Knochengerate und Steinwerkzeuge fiir die Bearbeitung des Kno- 
en- und Holzmaterials und fiir die Zurichtung von Hiuten der Land- 
id Meeresfauna. Die Zentren der nordischen Bronzezeit standen miteinander 
Verbindung, aber in jener Epoche gingen die friither vorhandenen Wirt- 
haftsbeziehungen mit Mitteleuropa verloren; die Bewohner des Nordens 
1d teilweise auch Nordwestdeutschlands blieben isoliert, die Verbindung 
yter den nordischen Volksstimmen wurde dagegen lebhafter. Dies beruht 
elleicht auch auf einem vertieften Kultus, der schon friiher, wahrend der 
onzezeit, geherrscht hatte und damals die Naturkrafte der Zeugung und 
chtbarkeit anbetete. 
In der iltesten Hisenzeit des Nordens erhielt sich der Brauch, die Opfer- 
itze vorzugsweise in Sumpfgegenden oder an moorige Plitze und Quellen 
verlegen. Hier darf auch an die in Schweden, Dinemark und Norwegen 
rgefundenen, tatsichlich stets paarweise in die Siimpfe gelegten Bronze- 
en erinnert werden — eine Opfergabe, die dem Odin geweiht war, und 
enfalls an den phallischen Hinschlag in manchen Felszeichnungen aus der 
geren Bronze- und ilteren Hisenzeit. Pia : 
Der Fund ist wahrscheinlich ein Votivfund, und die Niederlegung dieser 
iden etwas bearbeiteten Penisknochen muss als Opfergabe betrachtet 
rden, sicherlich an, die Gottheiten der Zeugung und Fruchtbarkeit — an 
or, den Herrscher iiber Regen und Donner, gutes Wetter und Feldsaat, 
er an Fré, um den Verstorbenen Frieden und Wohlbehagen zu gewahr- 
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leisten; aber der Fund ist auch ein Beispiel fiir die sozialen Verinderunge 
wihrend der iltesten Hisenzeit oder in der »fundlosen» Epoche hier im No 
den und in gewisser Hinsicht auch in Nordwestdeutschland. 

Orvar Isberg 


G. F. Brown: Pollen slide studies. Ch. C. Thomas, Springfiele 
Ill. 122 pp. . 


But rarely a scientific publication is met with, that is completely useles 
and the acquisition of which for the library is nothing but a waste of mone 
The publication mentioned above is one of those rare cases'. It consists chief, 
of a number of pollen grain descriptions with drawings and micro-phot 
graphs. Like most investigators who deal with recent pollen (in honey, 
fever investigations etc.) the author prefers to describe his pollen grains 
a »matural) state, i. e. without removing intine and cell contents. That 
of course, a matter of some opinion; according to my experience much me 
is gained in diagnostic characters than the losses by removing all but 
exine. Brown even prefers to describe his pollen grains in a dry state, whi 
should theoretically be possible, as Zander has shown that the dry form 
a pollen grain possesses a certain diagnostic value. However, the results 4 
rather discouraging. When an author professes difficulties in distinguishil 
between Ulmus and Juglans, between Populus and Plantago, even betwe 
Acer and Artemisia, we may conclude that not only is the method insufficier 
but the diagnoses are of very limited value. That the arrangement of f 
descriptions in the text is rather arbitrary and different from that in the 
preceding tables, that the photographs are even worse than the drawings 
which are bad enough, that the text contains a number of startling state 
ments, are a few factors to be mentioned in passing. I see no reason for gou 
into detail, my intention is only to warn pollen analysts against using he 
currency to procure this book. 

In a high-strung foreword Dr. W. M. Yater writes: I do not believe ome 
can find anywhere else the accurate drawings, excellent photogsPi ant 
concise descriptions ot the important hay fever pollen grains . . . It is incre 
dible that this is produced in the very same country and in the same languags 
in which Wodehouse with his magnificent drawings and penetrating analyses 
of pollen forms has shown what can be done, and how much Quaternary 
pollen analysts may learn from the hay fever investigators. 


Knut Fagri 


Traité de zoologie. Publié sous la direction de Pierre-P 
Grassé. Masson et Cie. Paris. Tome 6: Onychophores, Tardi 
grades, Arthropodes, Trilobitomorphes, Chélicérates, 194 
979 s. 871 fig. 4 fargpl. Pris inb. 5000 fr. Tome 9: Insectes 
1949. 1117 s. 975 fig. 3 fargpl. Pris inb. 4500 fr. Tome I 
Echinodermes, Stomocordés, Procordés. 1948. 1077 s. 99 
fig. Pris inb. 3800 fr. 


1 Tt must be admitted, though, that there are two tables of daily pollen cout 
from Washington, DC, for the seasons 1938 and 1941, which may be of a certain ui 
They might, however, have been presented in a much cheaper and more convenie 
form as graphs. 
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Ett omnimnande i denna tidskrift av ett arbete med ovan angivna titel 
an mdjligen synas omotiverat. Det forhaller sig emellertid sa, att den nya 
Praité de zoologie», av vars planerade 17 band hittills tre utkommit, dr for- 
ant av den stérsta uppmiirksamhet fran paleontologer och paleontologiskt 
itresserade. Anledningen hirtill ir tvafaldig: Dels har berdmvirt stort ut- 
ymme beretts at de fossila formerna, dels erbjudes har en fullt modern fram- 
allning av djurrikets olika grupper. Att en ingdende kinnedom om de nu 
vande djurformerna ir icke blott ett 6nskemal utan ett krav vid studiet av 
ssilt material behéver knappast sirskilt framhallas, ej heller den roll, som 
aleozoologiens resultat spela fér lésningen av manga anatomiska, mor- 
logiska och taxonomiska problem. Det vore dock férhastat att pasta, att 
lan genom an sa intim samverkan mellan paleo- och neozoologi ir i stand 
tt ge svar pa alla fragor av bl. a. fylogenetisk natur. Ett exempel hirpa 
rbjuder arthropodgruppen, at vilken stérre delen av bd 6 iignats och som 
call fylia ytterligare fyra volymer, dirav tre behandlande insekter. Redan 
kambrium voro arthropoderna rikt differentierade, och mot slutet av 
aleozoikum voro alla deras viktigare typer representerade, bortsett fran 
issa insektordningar. I fraga om arthropodernas hirstamning har man inga 
aleontologiska dokument att stédja sig pa utan far lita till de anvisningar, 
om den jimférande anatomien och embryologien kunna ge. Dessa tyda nir- 
ast pa ett gemensamt ursprung for arthropoder och maskar, men forf. till 
en utmarkta allmanna dversikten 6ver arthropoderna, A. Vandel, finner 
et ej] méjligt att avgora, huruvida gruppen har mono- eller polyfyletiskt 
rsprung. I bd 6 behandlas de till Arthropoda anslutna Pararthropoda, om- 
attande bl. a. Onychophora, dit man formodligen far rékna de intressanta 
rmerna Xenusion (algonk?) och Aysheaia (mellankambrium). Bland Trilo- 
itomorpha presenteras trilobiterna i en initierad déversikt pa 38 sidor av L. 
tormer, som diven svarat for de utddéda klasserna Merostomoidea, Marello- 
1orpha och Pseudocrustacea. Aven Merostomata omfatta som bekant 
tskilliga intressanta fossila former. Det ar uteslutet att i detta sammanhang 
4 in pa enskildheter i det genomgaende fértraffliga verket. Man kan beklaga, 
jen naturligtvis inte klandra, att forf. till avsnittet om de fossila spindel- 
juren, G. Waterlot, ej kunnat ta hansyn till Petrunkevitchs 1 ar (1949) 
tkomna stora monografi dver paleozoiska arachnider, varfér nimnda 
arti (13 sidor) tyvarr redan dr i vissa stycken foraldrat. 

Ibd 9 aro kapitlen om de fossila insekterna (68 sidor) och om insekternas 
volution och utbredning (25 sidor) av R. Jeannel av omedelbart paleontolo- 
iskt och geologiskt intresse. I huvudsaklig anknytning till Képpen-Wegener 

s en instruktiv skildring av den geografiska virldsbildens fordndring fran 

leozoikum till nutid, sidan den ter sig vid ett studium av de fossila in- 
kterna. 

Ibd 11 ignas ekinodermerna en, sasom var att vanta, mycket god framstall- 
ing av L. Cuénot under oavlatligt hinsynstagande till det fossila materialet, 
Agot som ir sjilvfallet i fraga om ekinodermerna, eftersom flera av deras 
enar nadde sin kulmen och betriaffande somliga utslocknade fore utgangen 

paleozoikum. Férf. har ocksa haft goda traditioner att bygga pa, varvid 
an i forsta hand erinrar sig Bathers utmirkta bearbetning (1900) av eki- 
dermerna i Lankesters »Treatise on zoology». Mahinda synes forf. 1 vissa 
nkter t. o. m. val starkt bunden vid aldre uppfattningar. Nomenklaturen 
ej sillan fordldrad, och man kan rikta en del detaljanmirkningar mot 
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vissa figurer. Detta rubbar dock pa intet satt fortjinsterna av detta kapi 
p& 275 sidor. Ytterligare ett par avsnitt i denna volym dro av speciellt | 
leontologiskt intresse. Graptoliterna avhandlas av G. Waterlot. De ha 
cerats under Stomocordata, och de visentligaste av de nya synpunk 
som pa senare ar lagts pa gruppen, ha beaktats. Framstillningen, blott 
sidor, verkar dock nagot knapp: Féorf. har ocksa i detta fall haft otur sat 
vida, att efter utgivningen av forevarande band utkommit ett verk 
fundamental betydelse for graptolitologien, Koztowskis linge vants 
definitiva presentation av sitt unika graptolitmaterial med utférlig ¢ 
kussion av graptoliternas byggnad och slaktskapsférhallanden (tryckt 16 
men, ej distribuerad forriin under 1949). Det genetiska sambandet mel 
Pterobranchia och graptoliter beréres aven (s. 530—531) av C. Dawyd 
hans allménna diskussion av Stomocordatas stillning. Slutligen beh 
P. Drach forhallandet mellan Cephalocordata (lansettfiskar) och vertebrat 
vilka uppfattas som parallella grenar fran en for alla kordater gemen 
stam. Det framhalles sasom sannolikt, att Jamoytius, beskriven 1946 f 
downtonian i Lanarkshire av E. I. White, ar den primitivaste kinda ve 
braten och samtidigt den, som i organisationshanseende mest narmar 
cefalokordaterna. 

Det genomgaende goda intrycket av den under utgivning varande hai 
boken férstarkes av dess forstklassiga utstyrsel i typografiskt och illust 
tionstekniskt avseende. 
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Métet den 3 november 1949 


Narvarande 36 personer. 


Ordféranden, hr Landergren, dppnade métet med fdljande anfé- 
nde: 


»Den 20 oktober avled hastigt verkstiillande direktéren i Aktiebola-_ 
+ Zinkgruvor, bergsingenjéren Sven Gustaf Thorné. 

Han var fédd i Ostersund 1895, examinerades fran Tekniska Hog- 
olan 1920, var assistent dar aren 1921—1923, varefter han blev knu- 
n till Aktiebolaget Zinkgruvor, férst som bitridande ingenjor, seder- 
era som gruvmatare samt aren 1924—1930 som forestandare for 
rirdsjé gruvor. Ar 1930 kom han till Bolidens Gruvaktiebolag som 
ikningsingenjér och sedan som forestandare for Kristinebergs gru- 
r aren 1934—1943, varefter han atervande till Zinkgruvor som dess 
ef och verkstillande direktér, en befattning, som han innehade vid 
it franfille. 

Sven Thorné var en marklig man och en skicklig féretagsledare. Tek- 
sk kunnighet, stor arbetsf6rmaga och en mindre vanlig organisatorisk 
h administrativ talang praiglade hans arbetsinsatser. Idérikedom, 
amsynthet och social ambition voro egenskaper, som gjorde hans 
tksamhet som industriledare framgangsrik. Planeringen och upp- 
rggandet av Kristinebergsfyndigheterna och det dartill knutna gruv- 
mhiaJlet, reorganisationen och den betydelsefulla expansionen av 
ctiebolaget Zinkgruvors verksamhet vittna jaimval om betydande 
laregenskaper. Upprattandet av miassbyggnader med sammantra- 
slokaler, bibliotek och lasrum for gruvarbetarna i Garpenbergsfaltet 
lyser hos Thorné sadana mianskliga egenskaper — stundom mahanda 
ymda av hans impulsivitet och fargstarka temperament — som vitt- 
/om generositet och humanitet. 

Thorné var medlem av Geologiska Foreningen sedan 1921. 

Vi lysa frid 6ver hans minne!» 


Till nya ledaméter av Foreningen hade styrelsen invalt: 

Fil. dr Vladi Marmo, fil. dr Arvo Matisto, fil. mag. Mauno Lehijarvi 
h fil. mag. Ilmari Salli, Helsingfors, samt fil. mag. Viljami Hypponen 
h fil. mag. Toivo Mikkola, Lohja, Finland, foreslagna av hr Gavelin 
mt 

Fil. lic. Ingemar Larsson, fil. mag. Sven Behrens, fil. stud. Curt Aberg 
h fil. stud. Bernt Nilsson, Lund, féreslagna av hr Ljungner. 
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Svenska Teknologfoéreningens avdelning for vig- och vattenbyggnad 
konst hade inbjudit Geologiska Féreningens medlemmar till méte der 
14 november med féredrag av byradirektor Bror Fellenius om »Pale 
palning och palkrafter». 


Hr Halden héll ett av ljusbilder belyst foredrag om Skalba 
karna och »Stevensons formel», med praktisk 
erfarenheter fran Norrbotten. 


Foredr. redogjorde fér egna erfarenheter nérmast fran faltarbet 
1946 och 1949, ingaende i Sveriges Geologiska Underséknings jordarts 
undersékningar i Norrbotten och nu refererade med vederborligt till 
stand. 

Foredr. jamférde den smakuperade kusttrakten i Halsingland (sa 
skilt Njutanger, Enanger och Rogsta) 4 ena sidan och »bergkullsland: 
skapet» (sensu 8. De Geer) i Norrbottens kustland 4 den andra. Som | 
évergangsomrade av intermediadr terrangtyp betecknades vissa delat 
av Vasterbottens kustland. Kartbilder 6ver de tre terrangtyperna d . 
monstrerades. Inom det forstnimnda omradet hade fér lange sedas 
bortat ett hundratal forekomster av skalmargel befunnits Atkomlig: 
fran markytan (och f. 6. till stor del upptackts) med tillhjalp av 8. @ 
U:s vanliga enmeterssond med provrinna. Vid motsvarande arbeten 
Visterbotten, publicerade hos 8. G. U. 1921, hade foredr. pa sin ti¢ 
funnit nédvandigt 6ka sondlingden till 1,5 m, medan fér Norrbotter 
gynnsamma resultat uppnaddes forst sedan en 3-meterssond anskaffats 
Den vid foredr:s skalmargelprospektering 1 Kalixtrakten 1949 begag 
nade sonden, tillhérig Tekn. Hégskolans inst. for allman geologi, va 
forfirdigad 1 tva hopskruvbara delar; den demonstrerades vid fore 
draget. a 

De stérsta skalmirgelférekomsterna 1 Norrbotten, till vilka en me 
an 200 m lang avlagring N om Lulea hér, antriiffas under lera och sam 
i bottnen av torvmarker, belagna N om de alltid starkt avskéljda kust 
bergen, vilkas ursprungliga moréanticken till stor del aterfinnas sot 
miktiga grus- och sandbankar, sirskilt N om bergen. Motsvarane 
jordartsforhallanden hade féredr. alltsedan 1944 studerat pa sédra de 
len av Hornslandet i Halsingland. For Norrland har skalbankarnas Jag 
i forhallande till hojderna tidigare (B. Halden: Svenska jordarter) ai 
givits sasom »oftast 1 vaster eller norr». ; 

Den dynamiskt-geologiska forklaringen till denna belagenhet pa I 
sidorna angavs i féredr:s Vasterbottensundersékning vara den, att oft 
havsvindar och vagor starkt exponerade bergsidor endast undantag 
vis kunnat erbjuda gynnsamma betingelser for skalbankars uppkomst 
Denna forklarings allmangiltiga riktighet bestyrktes sedermera (192 
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y Segerstrale, som med féredémlig oférbehallsamhet framhallit de 
nska skalmirgelforekomsternas vittgdende principiella dverensstim- 
else med de nordsvenska. 

De tre ovan omtalade terréngtyperna voro enligt foredr. direkt an- 
variga for de konstaterade olikheterna i fraga om belagenhet, miktig- 
et och beskaffenhet i Svrigt av skalbankarna och deras jordtacken. 
en framfor allt avgérande rollen spelar hirvid den sats ur vagdyna- 
liken, som bist funnit uttryck i Stevensons (av sirskilt Engels kom- 
letterade) empiriska formel, som anger vaghéjdens beroende av den 
dgstricka, som star vagbildningen till buds. I svensk geologisk litte- 
itur omnimnes den atminstone sa tidigt som 1914 (av Ahlmann). 
Den for Norrbotten viktigaste typen av skalbankar, »de som ut- 
lla depressioner i terréngen» och »ofta nog fa horisontell ytay ekvi- 
alerar partiellt det »distala strandgruset», vars byggnad enligt foredr:s 
amstillning 1917 utvisar »nedifran—uppat: (sand—)grovt grus—fint 
rus—sand». Hingande och liggande besta av lera. Denna sand— 
rus-serie foreter vanligen skarp diskordans mot underlaget, men kan 
ppat, sasom likaledes exemplifierades 1917, mer successivt 6verga i 
ra, slutligen mo. Uppkomstsattet stalldes i samband med de geo- 
rafiska foraéndringarna vid skirgardskuster under pagaende regression. 
Man fragar nu: vilken plats i lagerserien intager sjalva skalbanken? 
enna sistnimnda betecknades i den principiellt viktiga diskussionen 
Geol. Foren. 1920 sasom en faciesbildning av de utsviémmade strand- 
sdimenten; dir patalades ocksa fragan om skalens resp. skalfragmen- 
ans »lattrérlighet». 

I »Svenska jordarter) sades, nirmast med de da just nypublicerade 
rfarenheterna fran Hilsingland och Vasterbotten i atanke, skalmar- 
eln upptrida pa den finare »havssandens» plats, salunda ungefar dar 
nnars mellansand—mo brukar antraffas. Att Vastsveriges skalbankar, 
irskilt de glaciala med sina grévre skal och skalfragment, kunna 
kvivalera nagot grévre minerogena partiklar, ligger i sakens natur 
sh pavisades f. 6. av Caldenius redan 1920 i den ovan omtalade dis- 
ussionen i Geol. Foren. 

De ovan anférda avsnitten ur vagdynamiken och deras geologiska 
llampning ansag foredr. nédvandiga som bakgrund till forstaendet av 
farenheterna fran Norrbotten och Halsingland. Att utlindska laro- 
scker — i den man foredr. kiinde dem — icke ha mycket att meddela 
m skalbanksbildningen m. m. i skérgardsomraden, hade i viss man 
apperat foredr. Men att de oftast begagnade svenska, som tillkom- 
it efter Segerstrales ovannémnda bekraftelse av de svenska, erfa- 
nheterna, nastan helt férbiga dem, maste for en objektivt installd 
kttagare te sig besynnerligt. Detsamma galler f. 6. dven ett par andra 
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vetenskapliga framstillningar, dar man kunnat férvinta eller ford 
en utredning av dessa fragor. 

Till belysande av ovan avhandlade problem hade foredr. utarbet 
nagra enkla »principdiagram», sdlunda utan numeriska varden. F; 
av dessa jimte ett avsnitt av Stevenson—Engels’ tabeller, framsta 
som en kurva, féreteddes av foredr., nimligen: 


I. Betraffande 6ppna kuster. 
a) Vaghdjden som funktion av vattendjupet, med den kinda 6 
ningen mot braénningszonen. 

b) Brannings- och bottenstr6mmarnas styrka, sammanhangar 
med vaghéjd och »strandverkan», som funktion av vattend} 
pet. Kurvan, som hade ett delvis rent hypotetiskt forlopp, 
sade sarskilt det bekanta minimet 6ver de stérre djupen. | 
denna kurva kunde sedan de maximala minerogena kornet 
storleksvaxlingar i sidled harledas enligt lagen for transpe 
kompetensen. Har spelade avstandslagen ingen roll vid va 
riktning mot land. 
Vindstyrkans variationer kunde i geologiska sammanhang a\ 

mer 6versiktlig art férsummas; man raknar har, liksom i hama 
tekniska fragor, nérmast med »maximal» vindstyrka. 
Tiden — och darmed den sen- och postglaciala havsregre: 
sionen — medfoér den kiinda forskjutningen av de skilda kus 
zonerna t. ex. braénningszonen, som resulterar i de 6ppna kus 
ternas vanligaste sedimentlagerféljd med »uppat tilltagand 
kornstorlekar» och stundom »falsk moran», for vilka narmare 
finnes redogjort bl. a. 1 »Svenska jordarter. 


II. Betraéffande skirgardskuster. Denna kusttyp — den brutna ter 
rangens — hade foredr. (1917, 1920 och senare) visat utgéra ef 
nédvandig forutsaittning for den vanligaste och mest betydand 
typen av skalbankar. Den uppvisar som bekant i manga fall yt 
terst kontrastrika sedimentlagerféljder (»dubbelbottnade sjéary) 
De avgérande momenten belystes av diagram. 


c) Vaghdjden som funktion av vagstrickan utanfor och innanfé 
en naturlig vagbrytare, alltsa en 6, udde eller liknande. Det 
radikala motsattningen mellan det 6ppna havet resp. fjarden 
den ena sidan (med proximala och distala »fjardsediment) 
och viken (resp. »viksediment») innanfér vagbrytaren 4 de 
andra kan direkt harledas fran Stevensons formel, vartill stun: 
dom kommer en viss reduktion av maximala vaghéjden inon 
viken till foljd av otillrackligt vattendjup. 
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d) Braénnings- och bottenstrémmarnas styrka (jfr ovan b) som 
funktion av vattendjupet och avstandet, med minimum (mot- 
svarande lersedimentation) dels dver de stérre djupen pa dppen 
kust, d. v. s. utanfér vagbrytaren eller innan denna borjat. 
fungera, dels i det lugna vattnet i viken innanfér vagbrytaren. 


For vikstadiet var reduktion av strommarnas styrka pa grund av 
wstandslagen genomférd. Diagram d) med efter foredraget inlagd bot- 
enkurva (under x-axeln) atergives hir som fig. 1. 


<—— vindriktning > Rn Vb Bitte kt nls a 


Havsvik 


Mavsvihens botten 


haves , 
botten 


AE Em Oy me Strd'mhastighet 


mo lera mo sand = grus Sand ler® 
skal (skal) 


ig- 1, utvisande briinnings- och bottenstrémmarnas relativa styrka (hastighet) som 
mktion av bottendjupet och avsténdet i 6ppet hav och i havsvik. En jimforelse 
ellan punkterna A (i haysviken) och B (i 6ppna havet) exemplifierar olikheternag 


Avstandslagen, tillimpad pa den relativt smala viken innanfoér vag- 
rytaren, gor sig gillande med laga vaghéjdsvarden vid saval landvind 
mm. havsvind och tenderar tydligtvis att nagot hdja vairdena pa vag- 
jjden i narheten av vikens bada strinder. I samma riktning fordndras 
an under b) omtalade strandverkan, salunda ven brannings- och bot- 
mstrémmarnas styrka, medan vattendjupet som sadant motverkar 
Itfér stora vagor mot stranderna. Det kan férmodas, att de bada 
samma riktning verkande momenten bli avgoérande, alltsa med mini- 
um mitt i viken. Férdelningen av kornstorlekarna i viksedimentets 
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utstrickning i sidled vid en viss tidpunkt férdndras i samma riktnin 
enligt lagen for transportkompetensen. 
Om man nu infor tidsfaktorn och landhéjningen far goéra sig gilland 
kommer kornstorleksforindringen i vertikalled vid en punkt, beliige 
innanfér den smaningom uppdykande vagbrytaren, att foraindras 
samma riktning som pa en skiktyta, om man foljer den i horisonta; 
riktningen fran havsbottnen utanfoér vagbrytaren in mot land pa di 
gram d). Nar kurvans stora maximum nalkas, intraffar vanligen ¢ 
uppvirvling av den forst avsatta mon och sanden, ofta t. 0. m. 
lerans dvre delar, varigenom den kanda diskordansen i gruslagre 
kontakt mot den undre leran uppkommer. I de fall, da havsbrannix 
arna sasom i Norrbottens bergkullsterrang spola massor av sand of 
grus in 6ver lé-omradet (sundet eller viken), nar den forsta bottne 
i den dubbelbottnade sjén avsevird maktighet, medan den i smakt 
perad terring kan reduceras till nagra decimeter eller centimeter. J 
Magnusson—Granlund: Sveriges geologi, fig. 102, s. 210. 
Med avseende pa 6vriga erfarenheter fran »Norrbottenskampanjel 
kan tillaggas, att den tidigare i Halsingland och Vasterbotten provade 
oxalatmetoden gjort ovarderliga tjanster. Detta giller ocksa den flon 
tiska metoden, som i Norrbotten befunnits anvandbar sarskilt betra 
fande vissa av kalk beroende kérrmossor. 


Med anledning av féredraget yttrade sig hr Fromm. 


Hr Horner héll ett av ljusbilder illustrerat foredrag Fran de 
internationella kvartarsamarbetet. En sammat 
fattning av foredraget aterfinnes under avdelningen Notiser i dett 
hafte, s. 606. 


Med anledning av foredraget yttrade sig hr Landergren och profe: 
sorskan De Geer samt foredraganden. 


Féreningen beslét ge styrelsen i uppdrag att till nasta méte utred 
méjligheterna att forverkliga hr Horners i féredraget framférda férsla 
om anordnande av en internationell kvartirgeologisk kongress i Sve 
rige, forslagsvis ar 1951. 


Vid motet utdelades N:o0 458 av Forhandlingarna. 
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Moétet den 1 december 1949 


Narvarande 52 personer. 


Ordféranden, hr Landergren, 6ppnade métet och hilsade kvallens 
dredragshallare, prof. Thorolf Vogt, Trondheim, viilkommen. 


Till nya ledaméter av Foreningen hade styrelsen invalt: 

Dr John C. Mickelson, Pullman, Wash., U. 8. A., foreslagen av hrr 
foungquist och G. Troedsson, 

Amanuensen, fil. stud. Eric Olausson, Lund, féreslagen av hrr Hede 
ch T. Nilsson, samt 

Fil. stud. Carl-Gustav Holdar, Stuvsta, och 

Fil. stud. Erik Ljunggren, Bromma, foreslagna av hr Gavelin. 


I 6verensstiimmelse med Foreningens stadgar férrattades val av sty- 
else och revisorer for ar 1950, varvid utsagos: 

till ordférande hr B. Asklund, 

till sekreterare hr W. Larsson, 

till skattmistare hr E. Fromm, 

till 6vriga styrelseledaméter hrr E. Norin och K. EH. Sahlstrém. 

Till revisorer att granska 1949 ars forvaltning utsagos hrr 8. Werner 
ch P. H. Lundegardh med hr T. Eriksson som suppleant. 


Ordféranden yttrade darpa foljande: 


Mina damer och herrar! 

Det nyss férrittade styrelsevalet ar markligt darigenom, att en 
nangarig tradition brytes, en tradition, som inneburit en mycket be- 
ydelsefull kontinuitet och stadga i Féreningens ekonomiska forvaltning. 

Dr K. E. Sahlstrém, som i 33 ar oavbrutet innehaft posten som 
féreningens skattmastare, har — som vi nyss erforo — uttalat sin 
mskan att fa trada tillbaka. Det ar ju fafangt att sitta kappar i tidens 
yjul, och ingen kan darfor formena dr Sahlstrém, att han efter alla 
lessa ar i Féreningens tjanst vill éverlamna de ekonomiska angelagen- 
1eterna i yngre hander. Vi kunna endast med djupt beklagande konsta- 
era faktum. 

‘Det ar fér oss emellertid en gladje, att dr Sahlstrém kommer att 
cvarsta i styrelsen fér att dirmed betrygga en smidigare évergang mel- 
an tva forvaltningsepoker. 

Kare Karl Esaias Sahlstrém! 33 ar dr en lang tid i Foreningens his- 
oria. Du har under denna tid under goda saval som mindre goda tider 
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med klokhet, skicklighet och omtanke handlagt Féreningens ekonomis 
ka fragor, som under vissa perioder vuxit till problem. Alla de, som aig 
kinnedom om Foreningens férvaltning, kunna med latthet konstatere 
att bakom de ekonomiska problemens bemistrande, bakom de me 
osviklig precision genom dren utkommande Forhandlingarna och — 
sist men icke minst viktigt — bakom Féreningens internationella kon 
munikationer och publikationsbyten har skattmastarens gagnerik 
verksamhet varit uppenbar. Revisionsberattelserna for den gangn 
tiden tala ocksa sitt tydliga sprak betréffande Ditt satt att handhay 
Foreningens ekonomi. Du har fort en forsiktig ekonomisk politik. Me 
varsam hand har Du i goda tider lattat nagot litet pa penningpungel 
med fast hand har Du hallit om den, nar bekymmersamma tider | 
krivt. For dem, som féljt utvecklingen i Foreningen, framstar dennj 
Din férsiktighet som framsynthet, och Dina Atgarder ha alltid praglat 
av synnerlig nitélskan om Foéreningens basta. 

Nar Foreningen ar 1945 firade sitt 75-arsjubileum praglades en min 
nesplakett. Den var agnad Dig. For att vi nu, nar Du definitivt lamr 
posten som skattmdastare, icke skola sta alldeles tomhanta, vill Fér 
ningen hugfasta dagen med en enkel adress som en ringa erinran on 
den stora tacksamhet, som vi dro Dig skyldiga. Jag ber darfér att ie 
enhallig forenings namn fa dverlémna denna adress med ett varmt tae! 
for de gangna aren och de basta valgangsénskningar for kommande 
tider! 


Hr Sahlstrém tackade i ett kort anférande Foreningen for hylb 
ningen. 


Med anledning av hr Horners foérslag, att Foreningen skulle an- 
ordna en internationell kvartirgeologisk kongress (INQUA-kongress) 
om mojligt ar 1951, hade styrelsen i enlighet med Féreningens beslut 
vid métet den 3 november 1949 féretagit en preliminér undersdkning 
av forutsdttningarna for anordnande av en sddan kongress. Resultatet 
av denna undersékning hade sammanfattats i en P. M., som forelade 
Foreningen vid métet. 

Styrelsen hade funnit, att den till férfogande staende tiden vor 
otillrickhg bade for att saikerstilla kongressens ekonomi och fér att 
medhinna det erforderliga organisationsarbetet, sirskilt med hansyn til 
det begrinsade antal kvartirgeologer, som kunna tinkas sta till forfo= 
gande harfor. Styrelsen ansag sig salunda icke kunna bitrida forslaget 
om att anordna kongressen ar 1951. 

Styrelsen delar emellertid i princip hr Horners mening, att Sverige 
icke bor undandraga sig sina forpliktelser betriffande det internatio- 
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ella samarbetet inom kvartiirgeologien. Styrelsen har darfor med till- 
redsstiillelse konstaterat, att tanken pa en internationell kvartirgeolo- 
isk kongress i Sverige vid limplig tidpunkt omfattas med intresse av 
vartadrgeologerna. Det ar emellertid av stérsta vikt, att kongressen 
lanlagges i mycket god tid, bade med hiinsyn till skapandet av de eko- 
omiska forutsiittningarna och organisationsarbetets rationella genom- 
drande. Betraffande limplig tid for en kongress ville styrelsen som sin 
nening uttala, att av olika skil 1954 torde vara det ar, som tidigast 
an komma i fraga. 


Hr Horner noterade med tillfredsstillelse styrelsens positiva install- 
ing till forslaget om en internationell kvartargeologisk konferens i Sverige, 
elst en regelraitt INQUA-kongress. Denna styrelsens instiillning, liksom de 
venska kvartirgeologernas intresse och lat vara ganska langfristiga bered- 
illighet att pataga sig kongressférberedelsernas arbete och besvar, bor si- 
erstilla féretagets lyckliga genomférande, nar nédiga medel kunna utver- 
as och tillricklig tid star till forfogande. 

Det ar vil utan vidare tydligt, det ma an en gang understrykas, att vi 
ar i landet ha utmirkta och rimligt atkomliga exkursionsmal fér demon- 
tration av fundamentala klassiska kvartirféreteelser sival som av bety- 
ande nya resultats failtobservationsbeligg; detta ej endast inom ndgon 
nstaka utan inom ett flertal av kvartirgeologiens manga huvudlinjer (och 
nom dess anknytningsvetenskapers kvartargeologiskt betonade grenar). Ett 
lertal pagaende undersdékningar i terraing och laboratorier aro av stort in- 
ernationellt intresse. En preciserande presentation och ett genomdiskute- 
ande av problemstiallning och metodik skulle sikerligen verka befruktande 
ke blott pa frimmande forskning utan ocksa, och i forsta hand, pa var 
themska. 

Nar den redan 1947, pa uppdrag av Nordiska geologmoétets 1 Norge kvar- 
irgrupp, hos styrelsen gjorda sonderingen angaende en INQUA-kongress 
Sverige nu pa omfattande och representativ internationell kvartargeologisk 
pinions initiativ upprepats och preciserats i form av ett forslag till For- 
ningen, uttrycktes ett Gnskemdl, att kongressen om mdjligt borde hallas 
edan 1951. Flera viktiga grenar av kvartiirgeologien befinna sig ju for nar- 
arande i betydelsefull utveckling pa skilda hall i varlden, goda internatio- 
ella forbindelser ro starkt av néden, och det ofértévat. Hur metoder och 
roblemstillningar utvecklats sedan INQUA-motet i Wien 1936, kan vara 
rt en eftertanke, nir man 6vervager behovet av en ny kongress. Den 
arldsomfattande sammanslutningen kvartirforskare emellan borde snarli- 
en vickas till liv och aktivitet igen. Visserligen vore en INQUA-kongress 1 
verige ett betungande uppdrag for dess geologer, och sarskilt for dess fata- 
ga kvartirgeologer, men det vore ocksé nagot av ett privilegium; det kan 
alla att gripa tillfallet i flykten. Nar méjligheten av en kvartiarkongress Te- 
an 1951 rekommenderades till styrelsens benagna 6vervigande, var det 
ran bérjan, klart, att ett genomfdrande pa sa kort tid skulle komma att stota 
4 mycket stora svarigheter av olika slag och forutsatta ett snabbt stats- 
nslag samt tveklésa anstringningar av flertalet av vara kvartiarforskare. 
Styrelsen har efter samrad med bl. a. dem, som ha nyckelposition, kom- 
1it till slutsatsen, att av flera skil en omfattande och vilorganiserad INQUA- 
, 
| 
| 
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kongress icke skulle hinna ordnas till 1951. Sikerligen har styrelsen biran¢ 
skil fér sin slutsats; vi tvingas allts4, lat vara med beklagande, konstaters 
att planen pi den tidpunkten fér ett INQUA-méte maste falla. 

Da uppstar fragan, om man i stillet skulle forséka till 1951 astadkomr 
en, sidan, till deltagarantalet starkt begrinsad, langt mera ansprakslés i 
ternationell kvartiirexkursion i vart land, som uppbringbara resurser even 
tuellt skulle kunna mdjliggéra, eller om man bér uppskjuta saken och yi 
en, senare tidpunkt anordna en efter den internationella kvartarforskninge 
behov avpassad, omfattande, verkligt internationell kongress. Styrelsen hi 
pa goda grunder stannat fér det senare alternativet och understryker vikte 
av att fragan forberedes i mycket god tid. 

Tal. foreslog, att for-utredningar och preliminarforberedelser strax mati 
sittas i gang for en INQUA-kongress i Sverige vid férsta méjliga tidpunk 
efter det fdr den stora alltomfattande internationella geologkongressen 
Nordafrika reserverade aret 1952. Foreningen foreslogs darfér bemyndig 
styrelsen att med sadant syfte fortsitta sin utredning, varvid det givety 
skulle sta styrelsen fritt att med sig adjungera personer, som den ansag ku 
na frimja fragans lésning. 


I enlighet med hr Horners férslag beslét Foreningen ge styrelsen 
uppdrag att fortsitta sina sonderingar betraffande mdéjligheterna at 
anordna ifragavarande kongress, vilken borde komma till stand, § 
snart forutsittningar darfor foreligga. 


Hr Vogt holl ett av kartor, profiler och ljusbilder belyst foredra 
om Bidrag til den kaledoniske fjellkjedes, sa 
skilt Trondheimsfeltets, geologi. En uppsats dvé 
detta amne kommer att inforas i ett foljande hifte av Férhandlingarna 


Med anledning av foredraget yttrade sig hrr B. Asklund, G. Kautsky 
Thorslund, N. H. Magnusson, Uytenbogaardt och féredraganden. 


Hr B. Asklund hade med stérsta intresse ahért prof. Vogts framstall 
ning om den éverskjutning, som avgrinsade vad som tidigare uppfattades 
som en sjalvstandig serie, Jarenserien, men numera finge anses vara ett let 
av Hovinserien. Av stor vikt var konstaterandet, att rérelsen efter dve 
skjutningen liksom aven de av prof. Vogt anférda inversionerna gingo fral 
nordvast mot sydost. Man befinner ju sig hir inne i det omrade, betraffand 
vilket Térnebohm forestillt sig, att Sverskjutningsrérelserna férsiggatt fra 
sydost mot nordvist i enlighet med dennes principiella uppfattning, att de 
skandinaviska fjillkedjan var dubbelsidigt byggd med éverskjutningar f6 
lépande at bigge hallen fran en central mittzon dver Trondheimsfiltet. Te 
hade i sina skrifter haivdat fjallkedjans ensidiga byggnad med _ principie 
dverskjutningsrérelse fran nordvist mot sydost, en uppfattning, som meé 
prof. Vogts nya iakttagelser bestyrktes. Det skulle vara av stort intresse é 
fara mera om vart den nya dverskjutningen fortsatte sivial at sydvast so 
nordost. 

En annan intressant uppgift, som foredraget givit, var, att Vennakonglo 
meratet bér motsvara Térnebohms Stokvolakonglomerat. Det innehaller bi 
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konglomeratbollar av en kristallinisk kalksten med metamorfos av hég- 
mperaturtyp 1 motsats till den lagtemperaturtyp konglomeratet sjalvt 
faglas av. Om nu Jarenserien bortfaller som sjiilvstindig serie, dldre An 
ovinserien, undrade tal., varifran man skulle kunna tiinka sig kalkstens- 
ollarna komma. 

I fraga om Nordlandsgraniternas Aldersstiillning hade prof. Vogts tidigare 
eddelade iakttagelser, att Rombaks-Vassijauregraniten innehiller ildre 
dffrar av formodat bottnisk typ, vilka genombrytas av den otvetydigt pre- 
ambriska graniten, givit tal. intrycket, att det kan vara férekomsten av dy- 
ka pregranitiska skiffrar, som orsakat forestiillningarna om graniternas »mo- 
lisering» i samband med den kaledoniska metamorfosen. Tal. hade mycket 
“art att forestiilla sig metamorfiska férlopp vara si utomordentligt oenhet- 
ga, att t. ex. ett subkambriskt bottenkonglomerat kunde vara bibehallet pa 
issa strickor ay granitkontakterna, medan 4 andra strickor graniten skulle 
a smilt om i kaledonisk tid och injicierats i yngre konglomerat- och skiffer- 
mer. Fragan om Nordlandsgraniternas alder graviterar tydligt at att de fa 
ppfattas sasom prekambriska. 


Foéredr.: I anledning av statsgeologen Bror Asklunds foresporsel ville 
an, nevne, at overskyvningsplanet i Jarengrenda pa Holonda sannsynligvis 
rtsatte mot NO, saledes at Trondheim by kom til a ligge pa overskjoven 
ronnsten. Videre mot NO tilhorte som nevnt Storengronnstenen pa Skatval- 
alvoya efter all sannsynlighet samme overskyvnings-skolle. Her hadde 
wredragsholderen for adskillige ar siden funnet ekte Storengronnsten hvi- 
nde delvis nesten horisontalt pa yngre lag. Mot SV fortsatte overskyv- 
ingsplanet ihvertfall til Svorksjofeltet og herfra antakelig inn i Lokken- 
mradet. Den sedimentserie, som foredr. i 1945 hadde benevnt Jarenserien, 
latte etter dette utga som en selvstendig serie. Foredr. hadde forovrig (Norsk 
eol. Tidsskr., 25, 1945, s. 461) bare oppstillet serien, under forutsetning av 
t storre tektoniske forstyrrelser (overskyvninger) ikke eksisterte, noe som 
are kunne avgjores endelig ved fortsatte undersokelser. 

De metamorfe kalkstener, som finnes som bruddstykker i Venna konglo- 
lerat, skriver seg etter alt 4 domme fra marmorlag i selve Storengronnste- 
en og ikke fra Jarenseriens lag, som er mindre metamorfoserte. 


Hr G. Kautsky tackade foredr. for det utomordentligt intressanta fore- 
raget, som behandlade en mangd olikartade problem inom den kaledoniska 
allkedjan. Kvillen kunde icke riicka till fér att beréra dem alla. Tal. in- 
crinkte sig dirfor till att diskutera endast de fragor, i vilka han har en annan 
ppfattning an féredr. 

Med sarskilt intresse lyssnade tal. till den av foredr. skisserade tektoniken 
Hélonda—Horgomradet i centrala delen av Trondheimsfaltet. Enligt foredr. 
culle den mot SO stupande Jarenserien, som tidigare uppfattats som en 
Jagring i Stdren-grénstenen, vara yngre an denna. Den Stéren-gronsten, 
m ligger pa Jarenserien, skulle enligt foredr. nu vara en fran NV overskju- 
nm, tektonisk massa. Overskjutningsplanet stupar enligt framstallningen cia 
5° mot SO. Eftersom dverskjutningsplanet ej synes uttrida langre mot SO 
sh bergarternas tektonisering avtar i samma riktning, har man svart att 
rsta den givna tolkningen. ’ 
Den framlagda profilen kan enligt tal. val forklaras genom en underskjut - 
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ning av den liggande tektoniska enheten (Stéren-grénsten +. Jarenserier 
fran NV under den hingande tektoniska enheten (Stéren-grénsten, som pk 
lagras av fossilférande mellan- och é6verordoviciska bergarter). Den hangai 
de tektoniska enheten skulle i s4 fall, i forhdllande till den liggande tekt 
niska enheten, ha rért sig mot NV. Vid denna tolkning av profilen behéy 
éverskjutningsplanet icke uttrida lingre mot SO. Vidare blir det naturligt 
att de tektoniska stérningarna avtaga mot SO, allteftersom man komm 
langre bort fran rérelseplanet. Den av tal. anforda synpunkten pa tolkninge 
av de ovannimnda férhallandena i Trondheimsfaltet tillampas i allt stom 
utstrickning i alpin geologi for att tolka vissa drag i kalkalpernas byggna 
(Verschluckungstheorie enligt O. Ampferer, E. Kraus m. fl.), vilka enlig 
»dverskjutningsteorien» ej kunna forklaras tillfredsstallande. 

Mot en postkaledonisk eller devonisk alder av gabbromassiven i kissynkl 
nalen (Jotunheimen, Fongen-faltet, Remdalen, Sulitelma och Vestfinma 
ken) anférde tal. de geologiska forhallandena i Sulitelmaomradet, som ta 
kanner genom egna undersékningar. Sulitelmaomradets geologi ar praglad a 
en, distinkt skollbyggnad av alpina matt med ett flertal olika skollor vilam 
pa varandra, vilkas bergarter visa olikartad metamorfos. Den tektonis 
hégst liggande skollan innehaller Sulitelmagabbron i en miljé av hégmeta 
morf staurolitglimmerskiffer och gnejsartade, sandiga sediment. Under denna 
skolla ligger en lagmetamorf skolla, vilken visserligen innehaller en hel dé 
gronstenar, dock av en helt annan typ an Sulitelmagabbron. I Sulitelma- 
omradet ar det uppenbart, att olivingabbrons intrusion skett fore 6verskjut 
ningen av den skolla, i vilken den ligger. Den kan darfér ej antagas vara 
posttektonisk, utan man maste halla fast vid en pretektonisk aldersstallning 
av gabbron. 


miangd. Den pa eae ee utskilda »grénstenen» bestar \ ervagear av 
sedimentara grénskiffrar och till en mindre del av daciter och keratofyrer. 
Gabbrons aldersstallning i ar 1 Remdalen svar att avgéra. I en narbeligen £6 e- 
komst i Lasterfjallet ar gabbron emellertid nagot pressad, och darfér maste 
dess intrusion antagas ha agt rum fore de kaledoniska dverskjutningarna. — 

Pa norska sidan, vaster om Remdalen (Bérgefjell SSV om Hatfjelldal pa 
vastra sidan Susendalen), rader en, utpriglad skollbyggnad. Hégmetamoria, 
injektionsgnejsartade bergarter ligga pa lagmetamorfa bergarter, i vilka fi ir 
évrigt sommaren 1949 ett fossilfynd gjordes. Detta visar, att ej endast i 
Nordnorge utan iven laingre sdderut skollbyggnaden maste anses som en 
vasentlig faktor vid tydningen av de geologiska férhallandena. Nar man kor 
sar kaledoniderna fran SO mot NV, méter man stundom pa kort avstane 
stora forandringar i berggrunden saval betraffande facies som metamorfos, 
Tal. ville framhalla som sin uppfattning, att dessa forandringar bero pa skoll- 
tektoniken och icke, sasom féredr. tankt sig, pa ett flertal olika synklinaler, 
innehallande olika slag av bergarter. 

Jotunheimens eruptiv uppfattas av tal. icke sisom intruderade pa sin nut 
varande plats utan i likhet med nagra norska geologer (Holtedahl m. ) 
sasom tillhérande en skolla, vilken genom tektoniska rérelser kommit att 
intaga sitt nuvarande lige pa de kambrosiluriska sedimenten. 

(Senare tillagg: Tal. finner det mycket naturligt, att rester av hégre tek 
toniska enheter huvudsakligen finnas bevarade i synklinaler. I antiklinalt lig ge 
ha de mestadels borteroderats.) 
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'6redr.: I anledning av dr Gunnar Kautskys bemerkninger antok 
dr., at det vi i Skandinavia etter gammel tradisjon kaller overskyv- 
ger, ofte like godt kunne kalles underskyvninger, ihvertfall ved en isolert 
raktning. Det er den relative bevegelse mellom »overskyvnings-skollen» og 
lerlaget vi kan konstatere, mens det vel ved en isolert betraktning neppe 
seg avgjore, om det er skollen, som er skjovet over underlaget, eller om 
er underlaget, som i virkeligheten har beveget seg inn under skollen. I 
radet omkring »Jotungroften» vet vi, at den prekambriske plate under 
Ikjedeformasjonene har boyet seg ned til havets overflate og videre ned 
ukjent dyp. Herved vil underlaget forkortes og det overliggende bli pres- 
ut mot sidene. Hvis en antar, at det er grunnfjellsplatene pa begge sider, 
1 har beveget seg inn mot Jotungroften, vil man fa underskyvninger. Har 
e den ene plate beveget seg, mens den annen har statt helt stille, vil en 
me fa underskyvninger pa den ene side og overskyvninger pa den annen. 
edr. tvilte pa at det forhold, at skyveplanet pa Holonda ikke hadde et 
aende i dagoverflaten mot SO, skulle kunne vere noe kriterium pa at 
forela en underskyvning her. Foredr. hadde imidlertid intet imot 4 anta, 
det i virkeligheten forela en underskyvning i det foreliggende tilfelle. Men 
sann oppfatning matte vel bygge pa generelle forhold. 
_ Sulitjelmafeltet har man horisonter med breksiedannelser, som foredr. 
ok representerte mindre forskyvningsplan. Et sadant breksieniva 1a f. 
. umiddelbart under den sterkt kloritiserte gronnsten pa nordsiden av 
ngvannet, omtrent 1 malmnivaet. Han hadde imidlertid liten tro pa at 
‘ks. hele det store gabbromassiv ved Sulitjelma skulle vere overskjovet 
en vestligere synklinal. Det var etter foredr. langt mere naturlig 4 opp- 
te Sulitjelmagabbroene som injeksjonsmasser tilhorende den synklinal, 
wri de befant seg. De la ogsa i samme tektoniske posisjon som f. eks. Jo- 
wabbroene, om hvilke det vel neppe kunne antas, at de var overskjovet 
en vestligere synklinal. At deler av Jotungabbroene la med markert 
tonisk diskordans pa sitt underlag, var imidlertid klart. 


dr Thorslund betygade det intresse, med vilket den givna fram- 
Iningen féljts. Sarskilt for dem av ahérarna, som haft formanen att 1 
; under prof. Vogts ledning fa Hélonda—-Horgomradet demonstrerat, ut- 
rde den en sa att siga utvidgad exkursion, varigenom detta for uppfatt- 
gen om Trondheimsfiltets geologi centrala omrade insattes i sitt stdrre 
amanhang. Tal. ville i likhet med féredr. understryka den betydelse, som 
n maste tillmita de vulkaniska ytbildningarna for aldersdateringen inom 
et, dir ju fossilférande lager dro relativt fa. Vid en jamforelse med de 
silrika serier i Sverige, vilka innehalla talrika bentonitskikt, kunde salun- 
de fossilfria, men tuff-forande Sandalagrens placering inom siluren 1 éver- 
stimmelse med féredr:s tolkning géras i hégsta grad sannolik. Den paral- 
isering mellan Trondheimsfiltets miktiga mellanordoviciska tuffbild- 
gar och den svenska Chasmopsseriens bentoniter, vilken ytterst vilar pa 
skomsten av korrelerbara fossilforande lager, utgjorde dirvid den grund, 
vilken aldersdateringen kunde byggas. Det ifragavarande fallet var ett 
mpel pa méjligheten att under vissa férutsattningar komma fram till en 
nolik datering utan fossil. ; é , 

fed ledning av saval antalet bentonitskikt som deras inom skilda omraden 
ierande miktigheter i den svenska Chasmopsserien och dess motsvarighet 
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pa Bornholm ville tal. framhalla, att man snarast bér tiinka sig ursp 1 
omridet for detta bentonitmaterial vara beliget inom nagon del av k 
doniderna mellan Norge och Skottland. 


Foéredr.: I anledning av dr Per Thorslunds bemerkning ville foredr, 
uttale, at det er gjennom Thorslunds stratigrafiske arbeide i Jimtland, 
Kinnekulle og i andre omrader i og utenfor Sverige, at vi kan fa en ekg 
datering av den rhyolittiske vulkanismen i fjellkjeden. Lag av aske r 
bentonitt er vel, som ogs4 fremhevet av Marshall Kay, det beste korreleri 
middel for lagrekker, som finnes. En eksakt datering av vulkanismen kan ¢ 
nies, hvor aske eller bentonitt ligger i lagrekker med mange daterbare : 
silhorisonter. I Trondheimsfeltet kan dateringen av vulkanismen bare 
omtrentlig, kanskje bortsett fra ett tilfelle, hvor en har rhyolittisk aske 1 
graptolittskifer. Den eksakte datering ma stort sett komme fra umetame 
omrader utenfor fjellkjeden. 


Foredr. hadde for lite personlig kjennskap til Fossdalen jernmalm 
komst til at han ville uttale seg nermere om dens genesis. Han hadde ¢ 
fattet den som epigenetisk men mente, att professor Magnussons oppfa 
av forekomsten som sedimentzr var interessant og burde proves. 


HrUytenbogaardt yttrade: Féredr. har kortfattat berért bildni 
sittet for serpentinmassiven i sydéstra delen av det ifragavarande omrat 
Tal. fragade foredr., om han 1 samband harmed ville ge nagra narmare 1 
lysningar betraffande serpentinens férekomstsatt, sirskilt med hainsyn: 
de nirmast beligna sedimenten, vidare angdende dessa sediments beskaff 
het och eventuella kontaktbildningar samt aldersférhallandena mellan § 
pentinsten och omgivande sedimentserie. 


Foéredr.: Pa foresporsel ville foredr. uttale, at serpentinkuppene (i 
a forveksle med serpentinkonglomeratene) etter hans mening matte vé 
yngre enn de omgivende fijellkjedeskitre. En fant neppe apofyser av § 
pentin i skifer, noe som vel henger sammen med den seregne injeksja 
mekanisme. Men storre serpentinlinser var ofte ledsaget av sma isolerte § 
pentinlinser pa sidene, likesom serpentinlinsene heller ikke var bundet til 
og samme niva. Foredr. hadde undersokt flere helt blottlagte konte 
mellom serpentinen og de omgivende skifre i Rorosfeltet. Det viste seg 
skifrene ikke var omvandlet til hoiere metamorfosetrin ved selve kontakt 
f. eks. 5—10 cm fra denne, enn ellers i omradet. Dette tydet pa at ¢ 
vinstenen var kommet pa sin naverende plass ved lav temperatur. E 
oppfattet serpentinlinsene som metamorfoserte og deformerte partier 
»krystallgrot» av olivinkrystaller, 1 overensstemmelse med N. L. Bow: 
oppfatning. ; 
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Geolognytt 


Pill professor i geologi, sirskilt historisk geologi, vid Lunds universitet 
r utnamnts professor Gustaf Troedsson, Stockholm. 


Pill professor i mineralogi och geologi vid universitetet i Oslo har ut- 
mnts konservator Ivar Oftedal, Oslo. 


Pill innehavare av den nyinrittade befattningen som laborator vid Lant- 
ikshé6gskolans institution fér marklira fran 1 december 1949 har ut- 
mnts forste assistenten vid Uppsala universitets mineralogisk-geologiska 
titution, fil. lic. Bengt Collini. 


Som férste assistent pa Mineralogisk-geologiska institutionen i Uppsala 
| 1 juli 1950 tjanstgér fil. lic. Erik Ahman. 


Till bergmistare i sédra distriktet har utnimnts gruvingenjéren i norra 
triktet, bergsingenjér B. E. Tenne. 


Till verkstallande direktér i AB. Zinkgruvor efter bergsingenjér Sven 
orné har utsetts chefen fér Bolidens Gruv-AB., direktér Sven Schwartz. 
1 direkt6r och teknisk chef i AB. Zinkgruvor har vidare utsetts chefsingen- 
en, vid Bolidens Gruy-AB., bergsingenjér Sten-Erik Karlén. 


Vetenskapssocieteten i Uppsala har till ledamot av den naturalhistorisk- 
sdicinska klassen invalt dr. phil. Anatol Heintz, professor i paleontologi 
| Oslo universitet. 


Det Bjérkénska priset for ar 1949 har av Stérre akademiska konsistoriet i 
ypsala efter forslag av Matematisk-naturvetenskapliga sektionen tilldelats 
of. Ole Lamm, Stockholm, som beléning fér hans arbeten dver diffusion, 
2 prof. Harry von Eckermann, Sparreholm, som beléning for hans arbete: 
e alkaline district of Aln6 Island. 


En internationell kongress for kristallografi halles i Stockholm 27 juni— 
juli 1950. Organisationskommitténs ordférande ar prof. Arne Westgren, 
ockholm. 


Statens naturvetenskapliga forskningsrad har for publiceringsindamal ut- 
lat bl. a. féljande anslag: Prof. H. Backlund och E. Norin, Uppsala, 6 300 
for utgivande av Bulletin of the Geological Institution of the University 
Upsala 1949, Kungl. Fysiografiska Sillskapet i Lund 4 500 kr. for utgi- 
nde av dess férhandlingar 1950, Geologiska Féreningen i Stockholm 12 600 
_fér tidskriften Geologiska Féreningens Férhandlingar 1950, Goteborgs 
ingl. Vetenskaps- och Vitterhetssamhiille 4000 kr. for utgivande av dess 
ndlingar 1949, Svenska Geofysiska Féreningen, Stockholm, 4 500 kr. for 
skriften Tellus 1950, Svenska Sallskapet for Antropologi och Geografi, 
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Stockholm, 5 400 kr. fér tidskriften Geografiska Annaler 1950, Vetenskaps 
akademien, Stockholm, 28 000 kr. for tryckning av vetenskapliga publi 
tioner fran Naturhistoriska Riksmuseet samt Vetenskapssocieteten, Uj 
sala, 9000 kr. fér utgivande av Nova Acta Societatis Scientiarum Upsali 
sis 1950. 


Foér frimjande av naturvetenskaplig forskning har forskningsradet ut 
lat bl. a, foljande anslag: Docent G. Brogren, Uppsala, 7 300 kr. fér un¢ 
sdkning av vissa kristallers lamplighet sisom réntgengitter, prof. H, 
Eckermann, Sparreholm, 1 000 kr. for mineralogisk undersékning ay a 
lina bergarter pa Alnén, prof. 8. Gavelin, Stockholm, 7 700 kr. for miner 
giskt-petrologiskt forskningsarbete, prof. G. Higg, Uppsala, 7200 kr. 
undersékningar éver det biniira systemet koppar-titan, Géteborgs Ku 
Vetenskaps- och Vitterhetssamhille 63 700 kr. fér bearbetning av den sy 
ska djuphavsexpeditionens resultat, fil. dr P.-O. Léwdin, Uppsala, 3 000 
for kvantmekanisk undersékning av elektronstrukturen hos metaller s 
prof. F. E. Wickman, Stockholm, 9 725 kr. for réntgenkristallografiska 
dersékningar av sulfidmineral. 


Stiftelsen Lars Hiertas minne har utdelat bl. a. foljande anslag: Cp 
ingenjér 8. Lundquist 2 700 kr. till en undersdkning avseende uppkoms 
av det jordmagnetiska fialtet, amanuens P. Ljunggren, Uppsala, 1 000 
till kemiska analyser av metamorfa bergarter fran Sdéljforsen i norra Varn 
land, prof. F. E. Wickman, Stockholm, 1 100 kr. sasom bidrag till inkép @ 
mikrovag och docent 8. Florin, Stockholm, 2 800 kr. fér sammanstiallnm 
av kvartargeologiskt material till avhandling om Vrakulturen. 


Den 24 och 25 april 1949 anordnade det norska Industrivernet ett m6 
i Oslo for behandling av problemet anliggningar i berg med inledande fox 
drag av bergmistare Olof Eklund, Falun, 6ver amnet: »Om bergrum 0€ 
tunnlar». Motets foérhandlingar utges inom kort i en tryckt publikation, »Ai 
legg i fjelly (c:a 130 sidor, c:a 100 illustrationer, pris ej 6verstigande 20 norsk 
kronor), som kommer att innehalla bidrag fran 14 svenska och 8 norska fael 
ay Bestallningar av boken mottagas ay Industrivernet, Radhusgt. 2! 

slo. 


Svenska Féreningen fér Lerforskning hade varsal 
mantride den 27 april i Stockholm, da foredrag héllos av civiling. E. For 
lind om »Vattnets koordinationsmekanism och strukturella egenskaper, sp 
ciellt med hansyn till férhallandena i lera», av forste assistent S. Anderss¢ 
»Om systemet jord-vatten» och av professor N. Hast ver »Metodik for ele 
tronmikroskopiska undersdékningar av lerors struktur». Héstsammantrid 
hélls den 4 november i Stockholm. Den gamla styrelsen omvaldes. Féredr 
héllos av fil. lic. Gustaf Arrhenius éver »Albatross-expeditionens sedime 
material och dess undersékning», av docent L. Wiklander om »Jonbyte li 
naturliga och syntetiska jonbytare» samt av fil. dr G. Assarsson: »Om lera 
roll vid borrning med slamspolning». 
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Till Redaktionen insind litteratur 


RI, Conrad und Nieext, Pau: Die jungen Eruptivgesteine des mediter- 
ranen Orogens. Zweiter Hauptteil: Der Chemismus der postophiolithi- 
schen Eruptivgesteine. — Publikationen herausgegeben von der Stiftung 
»Vulkaninstitut Immanuel Friedlaender. Nr. 4. 206 s. Med 3 pl. och 4 
textfig. Kommissionsverlag von Guggenbiihl & Huber, Schweizer Spie- 
gel Verlag. Ziirich 1949. 


N BtLow, Kurp: Entstehung der alluvialen Eisenerzlagerstitten Mecklen- 
burgs. — Archiv fiir Lagerstiittenforschung (Herausgegeben von Prof. 
Dr. Erich Lange, Prisident der Geologischen Landesanstalt, Berlin). 
Heft 79. 17 s. Med 6 textfig. Akademie-Verlag. Berlin 1949. Pris: 4.— 
DM. 


sirzow, Hans WitHELM: Die kiistennahe und festlandische Entwicklung 
des Mittel- und Oberoligozins im éstlichen Mitteldeutschland. — Ab- 
handlungen der Geologischen Landesanstalt, Berlin (Herausgegeben von 
Prof. Dr. Erich Lange, Prisident der Geologischen Landesanstalt, Ber- 
lin). Neue Folge. Heft 211. 24 s. Med 3 pl. och 3 textfig. Akademie-Ver- 
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